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National Coal Board’s Report 


THE National Coal Board’s report and state- 
ment of accounts for the year 1954 were issued 
on Tuesday afternoon. The statistical material 
included in them has, for the most part, already 
been published, though the financial statement 
for the full year reveals that there was a net 
deficiency of £3,749,100, which increased the 
Board’s accumulated deficit to £17,400,000. 
The operating profits of the collieries, totalling 
£16,400,000, were lower than in 1953, and, in 
addition, the Board had to face a loss of 
£5,000,000 on coal imports. The Board spent 
£84,700,000, however, on capital account last 
year, which was £20,000,000 or so more than in 
1953. The report describes the industry’s 
operations during the year and discusses the 
problem of creating new productive capacity, 
without which, it is stated, “‘ the industry can 
neither meet the future demand for coal nor, 
indeed, maintain, the current level of output.” 
One major difficulty with which the Board is 
continually trying to contend is the shortage of 
manpower. At the end of last year there were 
705,000 on colliery books. Throughout the year 
the average manpower figure was 707,200, com- 
pared with 712,900 in 1953. The Board’s com- 
ment is that “this problem is all the more 
difficult because conditions of work in coal 
mining can never be so attractive as those in 
many other industries.” About development 
and reconstruction, the report says that last year 
182,000,000 tons of coal, or 85 per cent of the 
total deep-mined output, was mechanically cut, 
and 91 per cent of the total deep-mined output 
was conveyed mechanically from the face. 
Three new shafts were completed during the 
year and the deepening of six others was accom- 
plished, and by the end of the year preliminary 
work on sinking was in progress at thirty-five 
other new shafts and eleven were being deepened. 
Nevertheless, the report emphasises that if a coal 
production of the order of 250,000,000 tons a 
year, which is the most the Board can at present 
expect to be available by 1965, is to be achieved, 
then increased productive capacity must be 
obtained much more quickly. In fact, the report 
notes, ‘‘some sacrifice of immediate output may 
be necessary if this work is to proceed apace.” 


Atomic Energy Agreements 


On Monday last the Prime Minister made a 
Statement in the House of Commons about the 
civil and military agreements on atomic energy 
between Great Britain and the U.S.A. He said 
that the agreements provided the basis for closer 
co-operation in atomic matters between the two 
countries. Because of the limitations of the 
United States Atomic Energy Act of 1954 the 
military agreement would exclude disclosure of 
information relating directly to the design and 
fabrication of atomic weapons. It would, 
however, permit a valuable exchange of know- 
ledge, on a fully reciprocal basis, on other 
military aspects of atomic energy, including 
information relating to the development of 
detence plans, and to training in the use of, and 
defence against, nuclear weapons. The agree- 
ment would also make possible the joint evalua- 
tion of the capabilities of other powers in the 
use of atomic weapons, and it would allow the 
exchange of information on the effects of all types 
of weapons. The Prime Minister went on to 
State that the civil agreement provided, also on 
afully reciprocal basis, for the exchange between 
the United Kingdom Atomic Energy Authority 
and the United States Atomic Energy Com- 
mission of information on a wide variety of 
subjects, including the generation of power by 
atomic means. It also provided for the transfer 
of materials and equipment between the authori- 
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ties. It permitted the exchange of information, 
the sale of equipment, and the use of patent 
rights between the electricity authorities and 
private industrial firms working in their re- 
spective countries on the development of atomic 
power. The exchanges would take place on a 
commercial basis and subject to certain safe- 
guards. The Prime Minister explained that, by 
permitting the interchange of scientific and 
technical knowledge between the two Western 
countries that were most advanced in these 
matters, the agreement would help to quicken 
the pace of atomic development and would bring 
nearer the day when the full benefits of atomic 
power for peaceful purposes would be at the 
service of mankind. 


Restrictive Business Practices 
Tue Federation of British Industries has 
published a pamphlet entitled “ Restrictive 
Business Practices and the Public Interest.’’ The 


object, it says, is to emphasise that it is unwise . 


to generalise about “‘ restrictive business prac- 
tices,”’ as circumstances alter cases and each case 
should be judged on its merits. The F.B.I. seeks 
neither to justify nor to condemn restrictive 
practices on principle. After weighing up all 
the arguments, it is convinced that ‘serious 
harm could be done to productive industry, to 
our national economy and therefore to the public 
interest if statutory action were to be based on 
some of the sweeping generalisations that are 
made.” The pamphlet points out that among 
the Federation’s membership there are some 
industries which limit competition and others 
which do not. The F.B.I. favours a general 
system of competitive free enterprise. It believes, 
however, that in some industries and in some 
circumstances arrangements which limit com- 
petition do not operate against the public 
interest, and indeed benefit it. The F.B.I. recog- 
nises, therefore, that a tribunal such as the 
Monopolies Commission provides a_ sensible 
method of arriving at judgments of the public 
interest in each case. The pamphlet gives some 
definition of the kinds of restrictive business 
practices which are often questioned, and de- 
scribes. what the F.B.I. calls five ‘“‘ inherent 
checks and limitations on the power of business 
agreements.” In summing up these matters, it 
says that arrangements between firms which 
limit competition may help to create the element 
of stability which enables resources to be used 
with the maximum efficiency and the minimum 
waste. They may assist in the provision of funds 
for new capital equipment and help to create 
the atmosphere of confidence which is necessary 
for expansion and greater efficiency. The general 
conclusion set out in the pamphlet is that there 
are strong reasons which have induced responsible 
manufacturers and traders to limit competition, 
and these arrangements can operate in ways that 
are of long-term advantage to the national 
economy. Any sweeping generalisation for or 
against these practices is out of place, and any 
action in connection with them must have due 
regard to the particular circumstances of 
particular cases. 


Food Research 


THE Department of Scientific and Industrial 
Research has published the report of the Food 
Investigation Board for 1954. The work of the 
Board is conducted under the general direction 
of Dr. Franklin Kidd, F.R.S., and in the report 
there is presented a survey of the research 
activities designed to assist the treatment and 
handling of meat, fish, fruit and vegetables. It is 
stated that the “ distribution of effort” in the 
Food Investigation Board’s programme is : 
basic research, 40 per cent ; applied research 


and development work, 45 per cent_; and adyvi- 
sory work, 15 per cent. Research work which is 
described in some detail in the report includes 
experiments on the freezing of beef carcases, the 
electronic sterilisation of food, the electrostatic 
smoking of fish, and problems concerned with the 
storage and preservation of home-grown fruit. 
Commenting on the Board’s co-operation with 
industry, the report stresses that the attitude of 
mind both of management in the industries and 
trades concerned and of the Food Research 
Organisation is of primary importance. On the 
one hand, it is observed, industry must recognise 
that benefits cannot usually accrue from even 
the most successful researches without changes 
in existing organisation and methods. It is 
urged that “industry must acquire sufficient 
faith in research and scientific development to be 
prepared to undertake such changes,” and, in 
order for them to be effective, industry should 
employ its own technologists as distinct from, 
and in addition to, technicians only capable of 
operating old-established methods. On the 
other hand, the report continues, the Food 
Investigation Board and its research workers 
must be sympathetic and appreciative of in- 
dustry’s problems and must be in a position to 
speak the language of the practical man. Co- 
operating industry must be allowed a full share 
in the selection of the research objectives and in 
the planning of the more applied research pro- 
grammes. The Board suggests, therefore, that 
the secondment of industrial staff to research 
and of research staff to industry in order to help 
the implementing of research results should be 
encouraged. 


Invention Trends 


THE report of the Comptroller-General . of 
Patents, Designs and Trade Marks for 1954 
shows that 37,871 patent applications were made 
during the year and 17,985 patents were sealed. 
The section of the report which deals with 
invention trends says that, last year, in the 
electrical engineering field considerable interest 
was shown in the development of the remote 
control of underground mining equipment, 
in the use of transducers in protective systems, 
in the construction of small currént relays for 
use in high-speed aircraft, and in the electric 
control of gas turbines. In television inventions, 
the main emphasis was on multiplex transmission 
of colour television and on display devices and the 
associated circuitry in receivers. The report 
goes on to mention the attention given during 
the year to electric computers and allied devices, 
the trend being towards the production of more 
compact computers and of data-storage or 
“memory” devices. In the aircraft field, 
there was increasing activity in the use of jet 
reaction for obtaining direct lift, and also in 
helicopter development. The development of 
electric flight simulators also attracted a good 
deal of attention. In a reference to inventions 
concerned with machine tools, the report men- 
tions the interest shown in the application of 
electronic control systems. Another matter 
mentioned in the report is the considerable 
interest taken in the production of hollow 
explosive charges for blasting, and in the use 
of explosive-operated hand tools for firing 
spikes and bolts into structures. The report 
comments on the concern caused by the con- 
tinued inability of the Patent Office to recruit 
suitably qualified assistant examiners in sufficient 
numbers, even to replace normal wastage by 
retirement and death. Unless and until the 
strength of the examining staff is considerably 
increased, it is stated, there can be little hope 
of preventing the large arrears of unexamined 
specifications (25,879 at the end of last year) 
from mounting still further. 
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Vertical Boiler Locomotives 


By R. A. S. ABBOTT* 
No. V—{ Concluded from page 836, June 17th) 


The study of the history of the industrial locomotive is a fascinating subject, quite 

outside the scope of ordinary railway and locomotive literature, and one which 

offers a wide field for research. For many years the writer has made the industrial 

and light locomotives with vertical boilers his special interest, and as no previous 

history of this type of locomotive has ever been.published it is hoped that this 

excursion into a little explored by-way of locomotive engineering will prove welcome 
to both the engineer and historian. 


BAGULEY 


N the latter half of 1924, a light steam 

locomotive of unusually interesting de- 
sign was built to the order of the Egyptian 
Delta Light Railways by Baguley (Engineers), 
Ltd., Burton-on-Trent. This locomotive 
was designed to haul one or two passenger 
coaches only on a suburban service at 
about 20 m.p.h. Built for a rail gauge of 
2ft Stin (75cm), it had a vertical boiler 
at one end and a vee type compound 
engine at the other, the engine driving all 
four wheels through a clutch, change speed 
gear, transverse shaft and silent chains, 
both the boiler and engine being of the kind 
designed by Mr. Thomas Clarkson and 
constructed by Clarkson’s Steamr Motors. 
Apart from the Clarkson thimble tube boiler, 
this locomotive was unusual in that the engine 
was not intended to be started and stopped 
at each halt, but ran continuously as long 
as the locomotive was in use, movement 
being controlled by the clutch. A full des- 
cription of this Baguley-Clarkson design 
appeared in Engineering for December 25, 
1925. 


CLAYTON 


A series of geared steam locomofives with 
vertical boilers was introduced by Clayton 
Wagons, Ltd., Abbey Works, Lincoln, in 
1927, but due to the small number built and 
the apparent lack of interest taken by the 
technical Press at that time, exact details 





Fig. 31—‘* Type A ”’’ Clayton locomotive, built 1927, for Smith-Clayton 
Forge, Ltd. 


of these locomotives are now very difficult 
to obtain, although THE ENGINEER for 
April 8, 1927, pages 381 and 382, did publish 
details and a report of the trials of the first 
locomotive. The design, illustrated by Fig. 31, 
was known as “type A.” The _ loco- 
motives were four-coupled with inside axle- 
boxes, and the general arrangement com- 
prised boiler at one end of the frame, a hori- 
zontal two-cylinder engine beneath the floor 





* Member, Newcomen Society; Member, Industrial Loco- 
motive Society. 


*so that it could be 





of the cab, with the water tank and coal 
bunker at the other end. The boiler was very 
similar to the early Sentinel design, except 
that it had twelve rows of cross water tubes 
instead of eight, while the superheater con- 
sisted of eight coils in place of five, as in the 
Sentinel. 

The boiler was 4ft 103in high, and had a 
heating surface of 85 
square feet. It was 
constructed with the 
inner shell attached to 
the outer shell by 
means of two mach- 
ined flanges with as- 
bestos joints and bolts, 


dropped down through 
the bottom for the 
scaling of the tubes. 
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hollow and contained a sliding shaft jn 
which notches were cut to form two inclined 
planes at right angles to one another—one 
for each eccentric. By moving the Sliding 
shaft endways the eccentricity could be 
varied from full ahead to full astern. It will 
be understood from this brief description 
of the valve gear that it was yet another 
variation of the old Dodds wedge motion. 
Other particulars of “type A” loco. 
motives were: total length over buffers, 
18ft 4in ; width between frames, 4ft (tin ; 
wheelbase, 7ft; coupled wheels, 3ft 6in 
diameter ; gear ratio, 3-04 to 1 ; speed at 
500 r.p.m., 20-5 m.p.h.; weight with half 
capacity of coal and water, 20 tons. It 
should be understood that these locomotives 
were derived from the power bogie of the 
earlier type Clayton railcar, which, in its 
turn, was a direct “ offshoot ” of the Clayton 
‘under type” steam wagon—the boilers and 
engines being the same in all three vehicles, 
It is thought that only two or three of these 

















Two safety valves were 





fitted and the boiler 
worked at a pressure 


oe 4 





of 275 1b per square 





inch, while a super- 
heating coil in the 
top of the firebox 
supplied steam at a temperature of about 
600 deg. Fah. The feed water could be 
supplied either by a direct-acting pump or 
by an injector and means were provided 
for warming the water from the exhaust 
steam. 

The engine was a two-cylinder, hori- 
zontal, high-pressure, 
totally-enclosed unit, 
with cylinders 6}in 
bore by 10in stroke. 
The cylinders, crank- 
case and the gearbox 
of the reduction gear- 
ing were bolted to- 
gether so as to form 
one unit, and the 


ported at the gear end 
by bearings surround- 
ing the main driving 
axle, while the other 
end was carried by 
a swinging link at- 
tached to a _ point 
midway between the 
eylinders and crank- 
case, and fixed by 
spherical washers and 
rubber buffers to one 
of the cross bearers 
of the main frames. 
This link was arranged in such a position 
that it carried a large part of the weight of 
the engine, which was thus spring borne. 
The engine had piston valves arranged 
below the cylinders to ensure drainage, and 
the valve gear was rather unusual. There 
were only two eccentrics, one for each 
cylinder, and they were mounted on a lay- 
shaft driven off the crankshaft by gear 
wheels. In order to reverse the engine, the 
eccentrics were moved across the shaft from 
one side to the other. This layshaft was 


combined set was sup-- 





Fig. 32—‘* Type C ”’ Clayton locomotive for narrow gauge 


“type A” locomotives were built, one of 
which was ordered by Earle’s Cement Works, 
of Hull. Later, it went to Pilsley Colliery 
and was finally bought by Downings, of 
Barnsley, for resale ; it was in this firm’s 
yard in August, 1950. A second locomo- 
tive started work when new at Smith- 
Clayton Forge, Lincoln, and was there in a 
derelict state in July, 1950. 

In addition to the locomotives described 
above, there was also another design known 
as “type C.” As will be seen from 
Fig. 32, these locomotives were different in 
appearance. This “type C” was available 
in two sizes, both of which had short wheel- 
bases of 3ft 6in and 5ft respectively, and 
had 2ft diameter wheels hidden behind a 
“ skirt”? of sheet metal; they were not 
fitted with outside axleboxes as might at 
first be thought from casual inspection of the 
drawing. The two-cylinder, horizontal, high- 
pressure, totally-enclosed engine developed 
100b.h.p. These locomotives were for gauges 
of 2ft up to Im, and had a water capacity 
of 200 gallons, a bunker capacity of 5 cwi, 
and could be supplied weighing 6, 8 or 10 
tons in running order. It will be noticed 
that the drive to the coupled wheels was by 
rods from a jackshaft—rather on the lines 
of a modern diesel locomotive. 

After the closing down of the works of 
Clayton Wagons, Ltd., the drawings, patterns 
and templates passed into the hands of 
Richard Duckering, Ltd., Waterside Works, 
Lincoln, who then undertook to supply spare 
parts for both locomotives and railcars. 


ATKINSON-WALKER LOCOMOTIVES 


The Atkinson-Walker locomotives cot- 
structed by Atkinson Wagons, Ltd., French- 
wood Works, Preston, are, like the Clayton 
locomotives described above, surrounded by 4 
certain amount of mystery, in that few details 
have appeared in the technical Press, and the 
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Fig. 33—Atkinson-Walker locomotive, class ‘‘ C,’’ at Tottenham Works, Eastern Gas Board 


firm’s successors, Atkinson Lorries (1933), 
Ltd., of Winery Lane, Walton-le-Dale, have 
preserved no records. The connection with 
the project by Walker Brothers (Wigan), 
Ltd., Pagefield Ironworks, Wigan, was mostly 
financial, together with the manufacture of 
certain mechanical parts and the supply of 
subsequent spares. They did not take part 
in the design. 

These locomotives followed the usual 
practice in modern geared designs with the 
vertical boiler at one end, water tanks at 
the other, and the engine in the centre, the 
whole being covered by an all-over cab. 
The total number of locomotives is thought 
to have been no more than about twenty-five 
and all built between 1927 and 1931. 

There were at least six different classes 
constructed, varying in weight from 5 
to 40 tons, and they may be briefly summarised 
as follows :—class “A” had two cylinders 
and 3ft diameter wheels ; class “B” had 
three cylinders, 3ft diameter wheels, a boiler 
pressure of 280 Ib per square inch, 125 square 
feet of heating surface, a grate area of 7 
square feet, and a weight of 35 tons ; class 
“C” differed from all the others in having 
inside bearings for the axles and two hori- 
zontal cylinders, wheels 2ft 3in diameter, a 
working pressure of 230 lb per square inch, 
and a weight of 10 tons; class ““D” had 
a four-cylinder engine and ran on. three 
axles. The above four classes were all for 
the standard gauge. 

A locomotive was supplied to the Clogher 
Valley Railway in Ireland during 1928 
(Works No. 114), and it had two cylinders, 
wheels 2ft 6in diameter, a working pressure 
of 280 1b per square inch, 60 square feet of 
heating surface, a grate area of 3-3 square 
feet, and a weight of 12 tons. The gauge 
of this railway was 3ft. 

Yet another design of narrow-gauge loco- 
motive was supplied for Singapore, with the 
two axles coupled by external chain and fitted 
with an open-sided canopy cab. 

The engines fitted to all the locomotives 
were of the double-acting, high-pressure, 
uniflow type, as developed by the makers 
in their steam wagons, and were totally 
enclosed with the big ends and main bearings 
lubricated under pressure, steam being 
admitted through ball valves. controlled by 
cams and long pushrods. The two-, three- 
and four-cylinder engines were substantially 
Similar, the bore being 7in diameter, and the 


stroke 10in, the various parts being standard 
throughout the range. With the exception 
of class “‘ C,” the engines were set vertically 
on the longitudinal centre line of the loco- 
motive, driving by enclosed bevel pinions a 
transverse shaft carrying a chain sprocket at 
each end, from which separate roller chains 
drove each axle, the axles being located by 
adjustable radius rods. In the case of the 
six-wheeled locomotive of class “D,’’ the 
axle under the water tank was driven 
by chain from the centre axle. 

In the water-tube boiler riveted joints were 
entirely dispensed with except for a double- 
riveted butt strap along the longitudinal joint 
of the top and bottom shell. The firebox, 
squared above the grate to receive the cross 
water tubes, was pressed in halves and elec- 
trically welded at the seams, the firebox then 
being welded to the outer shell by the same 
method, the whole construction being 
virtually one piece. The tubes, arranged 
crosswise, were inclined towards the front 
of the boiler to ensure active circulation of 
the water. Firing was effected through a 
chute, level with the footplate, fuel being 
distributed by a special firing tool, while a 
circular airtight door in the front of the 
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firebox was provided for cleaning the fire 
and “ lighting-up.” A superheater consisting 
of a solid drawn steél tube in the form of a 
coil was housed in and supported by the 
cast iron uptake, and had sufficient heating 
surface to provide a temperature of 600 deg. 
Fah. Locomotives intended for passenger 
work were fitted with feed water heaters, 

A very full description of class “ B,”’ with 
detailed illustrations of the engine and boiler, 
appeared in The Locomotive for 1928, pages 
207-210 ; also illustrated on page 210 is the 
narrow-gauge unit sent to Singapore. The 
3ft gauge locomotive for the Clogher Valley 
Railway is illustrated and described in The 
Narrow-Gauge Railways of Ireland, by H. 
Fayle, pages 42 and 45. 

Of the two designs illustrated here, Fig. 33 
shows class ““C” (Works No. 113), now’ 
working at the Tottenham works of the 
Eastern Gas Board, while Fig. 34 is a recent 
photograph of the solitary six-wheeled class 
“ D,” originally supplied to the Oxford and 
Shipton Cement Company in 1928 (Works 
No. 110), but last reported to be at Alpha 
Cement, Ltd., West Thurrock. A sectional 
side elevation of this locomotive was pub- 
lished on page 243 of the Journal of the 
Junior Institution of Engineers for 1929. 


WILLANS-KERR 


The geared steam locomotive, with vertical 
water-tube boiler, designed by Mr. Kyrle W. 
Willans and built by Messrs. Kerr, Stuart and 
Co., of Stoke-on-Trent in 1928, has been 
very fully described in The Locomotive for 
1929, page 56, and in the Journal of the 
Junior Institution of Engineers for March, 
1929, pages 248-263; it is therefore 
unnecessary to describe it in detail here. The 
boiler, mounted in the cab, had much in 
common with the Loftus Perkins boiler, but 
was modified drastically in the method 
of connecting the boiler components to 
facilitate the cleaning of every part of the 
boiler. The central portion of the frame was 
occupied by a cylindrical water tank, while 
across the frames at the front was mounted 
the totally enclosed two-cylinder vertical 
engine. The cylinders were 6in diameter, 
with a stroke of 8in, and had separate 
inlet and exhaust piston valves ‘actuated 
by a modified Hackworth gear. The drive 
was by reduction gear to the countershaft and 
thence by chain to the front axle, the two 
axles being coupled by chain. This loco- 





Fig. 34—Atkinson-Walker six-wheeled locomotive, class ‘‘D,”’ at Alpha Cement, Ltd., West Thurrock 
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Fig. 35—Locomotive by Fodens, Ltd., for Palmer, Mann and Co., Rookery Bridge, Sandbach, 1930 


motive was supplied to Balfour, Beatty and 
Co., the contractors. 


FODENS 


It may not be generally realised that 
Fodens, Ltd., Elworth Works, Sandbach, 
maker of traction engines and steam wagons, 
was also responsible for building one 
vertical boiler geared locomotive. It is not 
known under what circumstances this loco- 
motive came to be designed, but the maker’s 
general arrangement drawing, reproduced 
here (Fig. 35), is dated October 17, 1927, and 
from it the layout of the boiler, engine and 
water tanks will be clearly seen. The engine 
was the Foden “type E.2,” with two high- 
pressure cylinders having a bore of 7in with 
a stroke of 10in, giving a maximum b.h.p. of 
75, the motion being totally enclosed in a 





Fig. 36—George Russell and Co.’s locomotive, built circa 1875 


crankcase with crankshaft mounted on roller 
bearings. 

The drive from the crankshaft to cardan 
shaft was by double helical gearing, thence 
by worm and worm wheel to each axle. 
The wheels, 3ft in diameter, were on a 
wheelbase of 7ft 6in, the axles being located 
by radius rods. 

The boiler, of the water-tube type, working 
at 250 Ib per square inch, had a heating surface 
of 62-25 square feet and a grate area of 
3-66 square feet, being fed by one pump and 
one injector, while the superheater in the 
smokebox was of the standard pattern as 





fitted to Foden “‘ type E” road vehicles. A 
coal consumption of 6 Ib per mile was claimed. 
The tank capacity being 600 gallons, with 
a large space for coal, it would have been 
possible to undertake a continuous journey 
of 220 miles without refuelling, and a speed 
of 40 m.p.h. could be maintained. Although 
designed in 1927, this locomotive was not 
built until 1930 (Works No. 13,292) and was 
then supplied to Messrs. Palmer, Mann and 
Co., Rookery Bridge, Sandbach. 

It possessed many refinements and was 
of high-class workmanship in every way, 
but this locomotive had a short life and 
was scrapped in 1939. 

The writer is not so sanguine as to suppose 
that the foregoing survey is complete ; it 
is possible that there are other locomotives— 
probably “one-off” jobs—whose builders 
have never been re- 
corded. 

It should, however, 
be clearly understood 
that “hybrid” loco- 
motives built from 
second-hand parts 
have no place in this 
survey. 

In conclusion, 
thanks are due to all 
who have assisted in 
the compilation of this 
article by providing 
historical data, 
especially those engin- 
eering firms who have 
so willingly searched 
their archives for 
information, and also 
the following :—M. 
Carter, of Barrow; 
J. Proud, of Lancas- 
ter; H. A. Samuel, 
chief engineer, Seaham 
Harbour Dock Com- 
pany; N. G. Robson, of Newcastle; J. B. 
Latham, of Woking; D. Tew, of Cambridge; 
S. H. Pearce Higgins, of Liverpool ; Ivor E. 
Davies, of Penmaenmawr; D. Jones, of 
Penygroes ; M. Roberts, of Nantlle. 

Acknowledgments for the loan of photo- 
graphs or drawings will be found under the 
appropriate illustrations. 


ADDENDA 


Since writing the above information has 
come to hand relating to a series of vertical 
boiler locomotives built by George Russell 
and Co., Alpha Steam Crane and Engine 
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Works, Motherwell, near Glasgow. These 
locomotives, Fig. 36,- were constructed jp 
six sjzes, as follows :— 


Diameter of cylinders Diameter of w/ice} 
jin 2 3in 


7 oe ey ee ont Sin 
SE «leat (sada ee 


The gear ratio was s varied to suit custo:ers’ 


* requirements as to speed and haulage capa. 


city, and the locomotives could be supplied 
for any gauge from 2ft upwards. 

In the makers’ description the boiler js 
said to have been of best iron, tested to 
200 lb per square inch, and fitted with a 
Bourdon pressure gauge and Salter safety 
valve. The feed was by pump and the tank 
had a water heater. 

These locomotives are thought to have been 
in production about the period 1875, bui the 
maker is unable to confirm this. 





Expansion of Paper Mills in 
Tennessee 


A SCHEME has been formulated by the Bowater 
Paper Corporation, Ltd., to expand the Bowater’s 
Southern Paper Corporation Mills at Calhoun, 
Tennessee, U.S.A., which were opened last year 
and produce ne owsprint and kraft pulp at an 
annual rate of 160,000 tons and 65,000 tons 
respectively. It is expected that the programme 
will be completed by the end of 1956 and that 
production of newsprint will rise to 270,000 tons 
per annum in the following year. However, 
because of the complexity of the scheme it will be 
undertaken in three parts and phase one is 
already in hand and due for completion by 
October of this year. The work involves the 
addition of a fourth stage brown stock washer 
in the sulphate mill, increased bleaching and 
storage facilities and the addition of extra 
thickening equipment to the six vacuum thickeners 
already operating in the groundwood mill. 

Practically the whole of the mill operations 
will be affected by the second phase of the pro- 
gramme, which will in the main consist of the 
installation of a third newsprint machine, about 
276in wide and capable of a speed of 2000ft to 
2500ft per minute, and ancillary equipment. The 
machine, which will be similar to the two already 
in operation, will be driven by a General Electric 
multiple generator, electronic-amplidyne con- 
trolled, while three main motor generator sets 
will provide power to drive each section by a 
d.c. electronically regulated motor. The Beliot 
Iron Works, Beloit, Wisconsin, will manufacture 
the newsprint machine and the heavy-duty, 
double-drum winder designed to operate at a 
maximum speed of 6000ft per minute. To the 
existing three chain-suspended barking drums 
in the wood preparation department it is intended 


“to install a rotary barking drum together with 


the necessary conveyors to link up with the 
present system. The bank of five digesters in 
the sulphate mill will be increased to six, the 
new unit being of stainless steel construction 
instead of the carbon steel of the earlier machines. 
In the groundwood mill the total number of 
grinders will be raised to fourteen with the 
installation of six Waterous Great Northern 
improved grinders, each capable of producing 
50 tons of groundwood pulp per day and each 

powered by a 6000 h.p. synchronous motor. 
tone additional thickening and storage facilities 
will be provided and space left for the mounting 
of two more grinders in the future. 

The programme will raise the demand for 
power from 45,000kW to 80,000kW, of which 
10,000kW will be supplied by the Tennessee 
Valley Authority, while a condensing automatic 
extraction turbine generator will provide the 
remaining 25,000kW. Steam for the turbine 
will be supplied at 850 1b per square inch 
gauge and 900 deg. Fah. at 350,000 lb 
per hour by a Babcock and Wilcox boiler 
equipped for either gas or oil firing with pro- 
vision made for using pulverised coal. 

The third phase will involve the installation of 
equipment to provide pulp from local hardwoods. 
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Note on Carpet Graphs 


By J. R. ELLIS, M.Sc.(Eng)., A.M.I.Mech.E. 


HE engineer is often required to present 

information concerning three variables 
jn graphical form. The most familiar method 
of achieving this is to plot a family of 
curves showing the relation between two 
of the variables for a number of fixed values 
of the third. When the relation between this 
third variable and either of the other two is 
needed further graphs have to be plotted, in 
every case relegating one variable to the 
position of a constant for each curve. Thus 
an overall picture of the interplay between 
the variables is not obtained from any one 
graph. Further, if information concerning 
intermediate values of the third variable is 
required, this may only be obtained by means 


dynamic data, while Tatham’ and McIntosh? 
consider its uses in aircraft structures and 
concrete mix design, respectively. 
Construction of the carpet is straight- 
forward and involves little more effort than 
is required by normal methods. The family 
of curves is reproduced, but for each curve 
the origin of the co-ordinate system is moved 
by an amount proportional to the constant 
value of the third variable for which this 
particular curve was obtained. The appear- 
ance of the carpet (e.g. Fig. 2) may be com- 
pared with that of the normal plot (Fig 1) and 
has the appearance of the family of curves, 
each plotted on a separate sheet of trans- 
parent paper and the pile of paper shuffled 
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there is a wide choice and the final shape 
of the carpet will depend entirely on this; 
a preliminary sketch is often useful in obtain- 
ing an open pattern which is easily read, 
while if this is ignored the resulting carpet 
may be unintelligible. To illustrate this 
point, Fig. 1 has been redrawn in Fig. 9, 
reversing the direction of the positive incre- 
ment of flow velocity. The resulting carpet 
is of little practical value. 

Interpolation of the carpet is straight- 
forward. Referring to Fig. 2, if it is desired 
to find the pressure drop for a flow rate of 
26 Ib per hour and a flow velocity of 44ft 
per second, the appropriate curves may be 
drawn using the graph paper scales. Each 
constant flow rate line represents the pressure 
drop plotted against flow velocity. The 
scale being such that lin gives a change in 
flow velocity of 10ft per second, increasing 
positively from right to left. Thus, at any 
fixed flow rate a flow velocity of 44ft per 
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of a second graph, as referred to above ; 
to interpolate directly between the original 
curves is a matter of guesswork. 

The carpet graph method of presentation 
of such information, however, provides a 
representation of the role of each variable 
on a single sheet of graph paper, using the 
rectangular co-ordinates usually printed on 
graph paper as the scale for each variable. 
Where interpolation of the results is necessary, 
accuracy comparable with that obtained by 
plotting a second graph may be obtained 
without further effort. 

The system was developed at the National 
Physical Laboratory and has been in use 
since about 1945, mainly for the presentation 
of aerodynamic data, and has been widely 
used in the aircraft industry for this purpose. 
An article by Yates! describes the application 
of the system to aerodynamic and thermo- 
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sideways. Fig. 1 shows a typical family of 
curves, each curve representing changes of 
two variables for a fixed value of the third : 
the curves have a common origin. In Fig. 2, 
the same curves are redrawn, but for each 
10ft per second increment of flow velocity, 
the origin has been moved lin to the left. 
The origin of each curve is marked here 
showing the displacement with increase of 
flow velocity. Using these scales, the mea- 
sured drop at which a particular flow rate 
(e.g. 40 lb per hour) is obtained, may be 
marked on to each flow velocity curve. 
Joining these points gives a line of constant 
flow rate. This process is repeated for 
various constant flow rates and the charac- 
teristic carpet appears. 

The direction of the displacement of the 
origin may be either vertical or horizontal, 
with positive or negative increments, thus 












































7 pp as ll Png é 
sete 4 Pag i, | norm xe 
~ Og f 9 G 
500 " Be Cp, Cz... ‘g 
i a tee o> May i . cot 
os 400 a a Co, Se, v 
: = 2 
300 m 
in ae 
20 80 90 100 110 120 130 140 
rpm. 


Figs. 3 and 4—Francis turbine, b.h.p./r.p.m. at various gate openings, per cent 


Figs. 1 and 2—Mass flow/pressure drop at various velocities 


second will be 4/10in horizontally to the left 
of the 40ft-per-second line. Joining such 
points gives a curve of 44ft per second flow 
velocity. 

Similarly, each of the constant flow 
velocity lines shows the flow rate against 
pressure drop at constant velocity. The flow 
rate of 26 lb per hour will be 3/10in hori- 
zontally to the right of the 20 Ib per hour line 
since here lin represents a change of 20 Ib 
per hour in flow rate, positively increasing 
from left to right. Thus, a curve of constant 
flow rate 26 Ib per hour may be drawn. The 
inter-section of these two curves gives the 
desired flow conditions. The pressure drop 
(feet) is then read off the vertical scale. In 
practice it is not necessary to produce both 
curves: assuming that the 26 lb per hour 
flow rate curve is obtained, the flow velocity 
of 44ft per second will be on this 4/10in 
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Figs. 7 and 8—Relation between critical Mach number and C; max. for various t/c ratios (wing only) 


horizontally to the left of the intersection of 
os curve and the 40ft per second flow velocity 
ine. 

Some further examples of carpet graphs 
are given. Figs. 3 and 4 show characteristic 
curves of brake horsepower and revolutions 
per minute at various gate openings for a 
Francis turbine. From this carpet the gate 
opening required to produce a given com- 
bination of revolutions per minute and 
brake horsepower may be read directly. 

Figs. 5 and 6 give the indicated tractive 
effort obtained at various steam rates and 
speeds from a steam locomotive ; comparing 
the carpet with the original presentation, the 
effect of altering the steam rate is demon- 
strated more clearly, and again the carpet 
may be used to estimate the steam rate 
required for a given tractive effort and speed. 


This particular carpet shows the use of the 
method when the values of the variable held 
constant during the experiment have irregular 
variations, the displacements of the origin 
in this case is such as to demand more care 
in plotting than in the other examples where 
the displacement is regular. 

Figs. 7 and 8 are the critical Mach number 
versus C; max. and thickness/chord ratio foran 
aerofoil. These particular examples have not 
been chosen for their utility but merely to 
illustrate the method. 

An extension of the method using the 
vertical scale to permit the inclusion of a 
fourth variable is known as the “lattice ” 
graph. The characteristic appearance of 
this is of a series of carpets displaced from 
each other. 


The preparation of design data sheets for - 
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Fig. 9—Mass flow/pressure drop with flow direction reversed 





use in drawing offices and of performance 
charts for various machines, in the form of 
carpet or lattice graphs; would be of value 
due to the facility of interpolation afforded. 
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British Standards Institution 
All British Standard Specifications can be obtained from the 

Sales Department of the Institution at 2, Park Street, London, W.\ 


ALUMINIUM ALLOY SECTIONS FOR MARINE 
PURPOSES 


No. 2614 : 1955. Price 3s. 6d. This new British 
Standard is complementary to B.S. 1161 “* Aluminium 
and Aluminium Alloy Sections.” It defines three 
series of structural sections designed mainly for marine 
use. Their design is the result of intensive develop- 
ment work, which took into account forming 
behaviour and modern welding techniques. The 
three kinds of sections are tabulated, and for the 4in 
size and upwards alternative thicker webs are listed 
for use where necessary. The sections are : 

Bulb Angles for Riveting —These are of conven- 
tional form but with profiles adapted for economical 
disposition of metal. 

Tee-Bars for Welding.—The tee-bar was chosen as 
an efficient symmetrical shape. 

Bulb Plates for Welding.—These, similar to the 
bulb angles for riveting, are also of conventional 
shape and facilitate application of brackets. 

Both the welding series of sections have a small 
root bead or table for welding, the dimensions of 
which have been so fixed that they can be used as 
backing bars for butt joints, It is intended to review 
this standard in two years’ time, and users are there- 
fore invited to submit to the B.S.I. any comments 
and suggestions they may wish to make for revision. 
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- Mach 3 Wind Tunnel 


The first medium-size supersonic wind tunnel to be operated privately in this 
country was opened by Lord Brabazon of Tara on Monday, June 13th, at the Arm- 
strong Whitworth guided missile plant at Whitley. The tunnel has a Mach number 
range of 0-3 to 3-0 and can operate with stagnation pressures from 0-2 atmosphere 
to 1-5 atmospheres absolute, and in certain cases to 2:8 atmospheres. It has a 
working section of 19in by 14-Sin and the Reynolds number range is from \ x 10° 
per foot to 6x 10° per foot at all Mach numbers above 1:6. The tunnel is of the 
continuous closed circuit layout equipped with two centrifugal compressors which 
can be operated in parallel or in series and driven by a single electric motor with a 
continuous rating of 7700 h.p. and a two-hour rating of 10,000 h.p. 


gpa agg onl running has now commenced 
on the Mach 3 wind tunnel which has 
been installed by Sir W. G. Armstrong Whitworth 
Aircraft, Ltd., at Whitley, near Coventry. It is 
the first privately owned wind tunnel of its size 
in Great Britain and will help to meet the great 
need for tunnel equipment in this country 
in the high-speed range. The principal details 
of the tunnel, illustrated in Fig. 1, are given in 
the accompanying table. 

It is claimed that the capital cost and the 
running cost are the lowest for any existing 
tunnel with comparable testing facilities. Much 
of the instrumentation and control equipment 
have been developed by the Armstrong Whitworth 
Company under the direction of Dr. W. F. 
Hilton, its chief aerodynamacist. 

One of the important details of this continuous 
closed circuit wind tunnel is its relatively rapid 
starting and stopping characteristics, which are 
usually a disadvantage with this kind of wind 
tunnel. It was found that by suitable design of 


ON 


a” ie de dam 








Tis ie ima, 


wy 
GZ 


m 
\/ ifs 

Fi 
‘S— 


ij 
s 
ES. 


We 
NYY 


the motor and switchgear a starting sequence of 
only one minute was feasible and by cooling the 
liquid starter, two starts per half-hour could be 
maintained indefinitely. 

At supersonic speeds there is the additional 
requirement that supersonic flow must be 
established past the model as quickly as possible, 
in order to reduce the considerable loads on the 
strain gauge sting when starting or stopping. 
This is done by starting up the motor-compressor 
set with the compressor inlet butterfly valves 
closed. By means of a switch, oil pressure can 
be applied suddenly to these valves, causing them 
to open (or to close) in three and a half seconds. 
This gives a sudden start (or stop) which is nearly 
as quick as an intermittent tunnel. This switch 
can be operated as frequently as required, 
leaving the compressor set running at full speed. 
A small leakage past the butterfly valves ensures 
adequate air cooling of the compressors, waich 
are surging during this phase of the operation. 
Indefinite surging of centrifugal compressors 
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SUPERSONIC WIND TUNNEL 


- Explosion plate. 
Expansion joint. 
ler. 
Intake (motor cooling). 
10,000 h.p. motor. 


vaen= 





6. Gearbox. 11. 3ft valve. 

7. Swinging elbow. 12. Compressor inlet screen. 
8. Small compressor. 13. Safety net. 

9. Large compressor. 14. Diffuser. 


10. Butterfly valves. 
Fig. 1—General arrangement of Mach 3 wind tunnel 






user, 
15. Expansion retraction joint. 
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does not cause harm to the compressor set. 
Design of Working Section—Supersonic tun- 
nel interference vanishes if it is arranged that the 
reflection of the shock wave from the nose of the 
model by the tunnel wall will just miss the tail 
of the model, as shown in Fig. 2. This reflected 
wave is the first signal indicating the presence 
of the tunnel wall, and if this reflected wave 
misses the rear of the model, the tests still 
simulate motion in an unbounded medium. 
Accordingly, a “‘ standard ’’ model was chosen, 
as shown in Fig. 2, consisting of a 10 deg. half- 
angle cone at the front, a 4in span tail at the 


10,000 H.P. Tunnel Performance 


. 0-3 to about 3-0 
. Stagnation pressure from 0-2 
atmospheres to 1-5 atmos- 
pheres absolute, and in certain 
cases to 2-8 atmospheres 
absolute 
From 1 x 10* to 6x 10* per foot 
at all Mach numbers above 
1-6. Up to 10x 10* in certain 


Mach number range... 
Pressure range ae 


Reynolds number range... 


Incidence range ... ... ... 


cases 

eee —6 deg. to +45 deg. at 
alls 

From 0 deg. to 200 deg. at all 


8 

Model may be placed anywhere 

in vertical plane of symmetry. 

No lateral shift of model is 
rovided 

h.p. continuous and up to 

2 hours overload at 10,000 


Rolling angle range 


Longitudinal model position... 

Motor horsepower... ... ce 
.p. ; 

1-6 tons per minute at atmos- 


oo —_— pressure and 
59,000 to 200,000 cubic feet per 


Amount of air compressed ... 


Volume flow ... 


minute. See Fig. 

. The air costs 11d. per ton to 
move past the model at 
M=1-9. Full power costs 
about £30 per hour for elec- 
tricity alone 


Cost of air compressed 


rear, and 16in in overall length. The working 
section sizes needed at different Mach numbers 
from 1-4 to 2-5 were calculated, and were turned 
into pressure ratios against volume flow of air 
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16. Control room. 
17. Contraction. 
18. Screens. 

19. Transition. 
20. Cascades. 
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by the use of Fig. 4. The curve obtained was 

the “ minimum air requirement” curve 
(Fig. 5), and was issued to the compressor manu- 
facturers. 

The best compromise between convenience, 
simplicity and economy, was found to be two 
centrifugal compressors (Fig. 3) working in 
parallel to supply a 20in wide working section 
at Mach numbers up to 1-8, and working in 
series to supply a 144in wide working section at 
Mach numbers above 1-8. The characteristic 
curves of the Daniel Adamson compressors are 
shown superimposed in Fig. 5. 

The dotted curve, it was explained by the 
company, shows the wasteful characteristic of a 
typical axial flow compressor which would 
handle enough air for the M=1-4 condition, 
and yet have enough compression ratio to drive a 
Mach number of 2-5. An unnecessarily large 
volume of air would be compressed at the higher 
Mach numbers, resulting in higher capital cost 
and higher operating cost. The single axial 
compressor does usually result in a fixed working 
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Fig. 2—Model dimensions for which tunnel was designed 


section size and only the throat size varying 
with Mach number. However, this convenience 
would have cost another £50,000. 

By standardising the 20in (parallel) and 144in 
(series) widths of working section, the hinged 
liners in the balance section between working 
section and diffuser were found to be reasonably 
simple to design and manufacture. Similarly, 
two alternative “ adaptors ”’ blend the vertical 
walls of the contraction smoothly into the two 
different widths, and at the same time the 
horizontal walls into the nozzle profiles. 

As the nozzles have to be specially designed 
and manufactured for each Mach number, there 
is every reason to make the height as great as 
possible, based on the compressor characteristic 
curves of Fig. 5. The sizes and Mach numbers 
adopted are given in the following table :— 


Table of Working Section Sizes 








Assumed Starting 
Mach Width, Height, pressure 
number inches inches Tatio ratio 
(cold) 
0-3 
to 20-0 22-0 1-32 — 
1-2 at 
(transonic) M=1 
1-25 20-0 24-0 1-45 _— 
1-4 20-0 24-0 1-55 _ 
1-55 20-0 20-0 1-75 — 
1-7 20-0 19-0 1-94 —_— 
1-9 14-5 19-0 2-22 = 
2-1 14-5 19-0 2-50 2-52 
2-3 14-5 19-0 2-80 2-90 
2-5 14-5 19-0 3-13 3-28 
3-0 14-5 16-0 3-93 4-35 

















Isolation of the Working Section.—The tunnel 
circuit is filled with dry air, usually at non- 
atmospheric pressure, and a dewpoint below 
—25 deg. Cent. has already been maintained. 
This demands an initial drying period of at least 
an hour, and it is vital to preserve this dryness 
during model changes, if delays are to be avoided. 
A pair of sluice valves were ordered and they 
cut off the working section at the end of each 
run, taking one and a half minutes to close (or 
open). Only the working section is then released 
to atmosphere, the window swung open, model 
adjusted, window closed, wet air sucked out, 
and sluice valves opened again. The whole 
sequence from supersonic running back to super- 
sonic running can be done in five to ten minutes, 
without great demands on the air drying and 
compressing plant, since the main tunnel volume 
does not have its air pressure changed at all. 
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It has been found that the disadvantages inherent 
in continuous tunnels have been minimised by. 
this rapid stop and start equipment, and that a 
large number of useful readings can be taken 
per hour, no matter whether the test conductor 
calls for short runs or long runs. 

Tunnel Shell.—The tunnel shell is of orthodox 
fabricated welded steel construction made in 
sections and bolted together with inset rubber 
joints. The cooler, elbows, contraction and 
large end of diffuser are rigidly fixed into rein- 
forced concrete foundations, the remainder being 
supported on rollers. 

Two bellows-type steel expansion joints are 
installed, the end loads and over-turning moments 
being reduced by the use of six longitudinal tie 
rods. An explosion plate is also incorporated 
in the shell. 

The shell is 6ft diameter from the air cooler 
outlet through the first elbow which contains an 
elliptical cascade to turn the air through a right 
angle. This elbow is then connected to a square 
section elbow by means of a transition enclosed 
in a cylindrical shell. This construction avoids 
the use of thick, flat plates, and the cavities so 
formed are vented to allow the pressure on the 
inner plates to equalise. The square elbow also 
contains a cascade to turn the air 
again through a right angle into the screen section 
in which are fitted four fine mesh domed screens 
mounted in wooden frames spaced 6in apart. 
The diffuser tapers from 1ft 104in by 2ft 6in to 
6ft 2in diameter where it branches into the two 
compressor inlets. 

Thermal expansion in the diffuser is compen- 
sated by a specially designed expansion-retraction 
joint (shown at 15 in Fig. 1), which can also 
be compressed by hand-operated screw jacks to 
create a gap at either end of the working section 
following the removal of the working section 
quick release bolts. Bellows type copper expan- 
sion joints are provided before the small com- 
pressor inlet and at both compressor outlets, 
one being attached to the swinging elbow. The 
cooler has a cross section of 8ft by 8ft 3in and 
contains 6380 3in diameter tubes giving a cooling 
surface of 10,400 square feet and passes 1750 
gallons of water per minute. 

Other Engineering Details ——The change-over 
from series to parallel operation at M=1-8 
demands the swinging of a large pipe elbow, and 
the operation of a 3ft valve. These items are shown 
in Fig. 1. It is also necessary to change 


the small side plates of the balance section to 
cater for the appropriate working section width. 
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This has been done in four to six hours. Working 
section changes can, however, be done ii less 
than an hour without disturbing the model, 
The whole plant is interlocked to prevent stirting 
or running in the absence of cooling water, oil 
pressure, or with any valves in the wrong 
positions. 

The tunnel will not be run during morning and 
evening peak periods in the four winter moni hs, 

Working Section.—It was decided to avoid the 
conventional steel box containing replaceable 
wooden liners. In order to achieve the maximum 
rigidity, the top and bottom of the working 
section were machined from iron castings 
designed as a channel section to the approximate 
contour of the calculated nozzle with integral 
cross ribs and end flanges. The contoured surface 
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Tunnel Mach Number 
Fig. 4—Curve assumed for pressure ratio to run super. 
sonic tunnel 


of these castings, which form the horizontal walls 
of the working section, was profiled from a cam 
bar manufactured to accurate limits. A pair of 
castings is required for every Mach number but 
the finished cost is comparable with wooden 
liners, while subsequent shrinkage is eliminated 
and distortions greatly reduced. The nozzle 
castings were then bolted between identical steel 
side plates, the inside faces of which were 
ground flat. These side plates were fabricated 
and machined to very fine limits. 

However, the windows for flow photography 
must be opposite the model. Consequently, 
their leading edge must be ahead of the mode’, 
This possible discontinuity in the surface leading 





Fig. 3—Driving plant showing 10,000 h.p. motor, gearbox, compressor and cooler 
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edge of a removable window always presents a 
difficulty, particularly with circular windows, 
which give rise to a shock wave of curious shape. 
One rather cumbersome solution is to remove the 
whole side of the working section to give access 
to the model, but it was decided instead to have a 
rectangular window and frame, the vertical 
leading edges of which may give rise to a pair 
of plane crossed shocks in the working section. 

Provision has been made to adjust the model 
jongitudinally in the tunnel (see Fig. 8), to 
enable these shocks to pass harmlessly in front 
of the nose, and the reflected shock from the 
walls to clear the tail of the model. A plane 
shock of small amplitude will not upset the 
uniformity of Mach number distribution. 

The windows are hinged on to the balance 
section and only the section comprising nozzle 
blocks and side plates is wheeled out on the 
trolley when changing Mach number. 

Finally, a boundary layer allowance of 0-002in 
per inch has been provided on all four walls. 
In the case of the M=1-9 working section, 
provision is made for increasing this allowance 
on the top and bottom. 

Balance Section.—The balance section consists 
of a rectangular shell with a glass window in the 
top to be used for yaw measurements. Into 
this shell are fitted the hinged liners, the vertical 
ones engaging with the small side plates bolted 
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Fig. 5—Comparison of air requirement with air given 


by compressors 


to the balance section shell, a tapered support 
being fitted between the shell and the liners when 
set for series working of the compressors. The 
horizontal liners have interchangeable “‘ slide in ” 
inserts to cater for both widths of working section. 
They also engage with the ends of the nozzle 
castings over the range of working section heights. 
On to the bottom of the balance section is bolted 
the balance box in which the balance carrying 
and incidence mechanism is mounted. This 
box is designed to be easily removable complete 
with its contents for maintenance and adjustment 
as necessary. 

Incidence Gear and Associated Controls.—The 
incidence gear consists of two struts carrying the 
balance and model, keyed together and each 
driven by an electric motor. A third: motor 
traverses the whole assembly horizontally parallel 
with the axis of the tunnel. By moving both 
‘struts together the model may be raised or 
lowered, and by moving one relative to the other, 
the angle of incidence may be changed. Con- 
trols are provided whereby an unusually large 
range of incidence angle (between —6 deg. and 
‘45 deg. in increments of 0-1 deg.) can be selected 
on a dial, the servo mechanism stopping the 
‘gear when the selected incidence has been 
reached. 

The incidence gear control unit ensures that 
the model rotates about a predetermined point 
during change of angle of attack. Thus, the 
incidence gear control unit provides a movement 
similar to that which might be obtained with a 
“sector”? type gear of variable radius and 
position. This unit enables the model to be 
positioned so as to avoid the worst pair of 
crossed shock-waves in the tunnel. Experience 
in preliminary trials has already shown that this 
adjustment is likely to be an essential part of 
newer tunnels. Large changes of moment are 
observed when a small shock wave impinges on 
the conical nose of a body. The readings settle 
down to a steadier value when the model nose is 


Tetracted: behind the shock. 
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Strain Gauge Sting. (Fig.6)—The front end 
of the model is attached to an internal strain 
gauge sting, and by measuring bending moments 
at two stations in perpendicular directions, the 
normal force, side force, pitching moment and 
yawing moment can be calculated. These leave 
rolling moment and drag force to be measured 
by a separate balance at the rear of the model. 
To simplify balance design, separate balances 
have been constructed for roll and drag. 

Roll Balance and Associated Controls.—The 
roll balance consists essentially of a heavy 
spindle, mounted on ball races and restrained 
from rotating by a strain gauged cantilever 
attached at the “ fixed ’’ end to a gearbox. The 
gearbox and spindle are driven by a small 
electric motor, thus enabling the roll angle to be 
altered remotely. A combination of pitch and 
roll will simulate any given combination of 
incidence and sideslip angles. Rolling moments 
are measured by the strain gauged cantilever. 

The roll balance body houses a potentiometer 
on which slides a lightly sprung platinum wiper 
attached to the spindle. This potentiometer, 
together with the associated roll servo equip- 
ment, enables the roll angle to be adjusted 
remotely over 200 deg. to an accuracy of 0-1 deg., 
by turning a pointer on the control console to 
the angle required. 

The roll balance incorporates the standard 
sting taper mounting and fittings brought from 
the Ordnance Aerophysics Laboratory, Dainger- 
field, Texas, and is now in use at the Royal 
Aircraft Establishment and some other tunnels. 

Self-Balancing Strain Gauge Equipment.—To 
avoid trouble due to mains pick-up, this six- 
channel equipment uses a 625 c/s gauge 
supply derived from a high stability oscillator. 
The reading is presented on a circular dial with 
100 divisions incorporating a small dial, so that 
readings to one part in a thousand are obtained 
without sub-division. The sensitivity or “* balance 
range” is adjustable in six steps, the least 
sensitive range giving a full-scale reading with 
0-6 per cent strain and the most sensitive range 
0-01 per cent strain. Each channel incorporates 
a step repeater transmitter, coupled to a motor in 
the printer for automatic printing out of results. 
The sensitivity switches have a similar trans- 
mitter mechanically coupled for recording 


purposes. 

Instrumentation Console (Fig. 7).—The essen- 
tial controls are grouped together, enabling one 
technician, if necessary, to record the balance 
readings, to take schlieren and manometer 
photographs, control the attitude of the model, 
&c. The dials on the strain gauge units can be 
read directly, or by pressing a button they can 
be simultaneously printed in triplicate, together 
with all other relevant data, by the printing unit 
housed in a smaller console alongside the balance 
console. 

Printer Recorder Unit.—The unit is operated 
by pressing a print button, the servo current is 
cut, freezing the readings. The step repeaters 
round off the readings to the nearest digit and 
twenty-two channels are then printed simul- 
taneously, including six strain gauge channels, 
six sensitivities, roll and incidence angles, both 
model positions, run number and other channels 
for date, barometer, stagnation pressure, &c. 
After printing, the paper is automatically 
traversed, and the traversing mechanism is 
arranged to give a Wider line spacing, after 
every five prints, to facilitate reading the printed 
sheet. 

The top carbon sheet is automatically rolled 
on to a spool to enable the printed results to be 
observed. A cutter wheel is provided to enable 
the printed paper roll to be divided into sheets 
suitable for filing and a selector mechanism is 
incorporated which warns the operator when 
any previously determined number of prints has 
been taken. This helps to prevent the printing 
of “‘ non-standard ”’ sheets. A shot counter is 
built into the machine, together with a hand- 
setting device to facilitate the recording of 
information which cannot be transmitted auto- 
matically. 

The pair of 18in diameter mirrors form the 
basis of an automatic schlieren system. The 
balance observer can glance at the camera screen, 
press a button adjacent to the print button, and 
photograph by spark Schlieren (microsecond 
duration) the image that he sees. Thé viewing 
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image is suppressed for a moment during the 
actual automatic exposing sequence. The 
Schlieren camera is shown in Fig. 7. Direct 
shadow pictures can also be taken by obscuring 
the window and extinguishing the lights. The 
light source, camera and mirrors can be traversed 
in a direction parallel with the working section 
so that pictures can be taken with the model in 
any longitudinal position. 

The pressure plotting manometer has ninety 
tubes and readings are recorded on an “ F24 
aircraft camera which is controlled remotely 
































Model. 

Strain gauge balance. 
Front strut fulcrum. 
Front strut. 

Guide roller. 

Horizontal traverse roller. 


Lead screw horizontal traverse. 

Potentiometer wiper. 

Servo potentiometer. 

Guide bars for vertical traversing of front strut. 

Front strut lead screws. 

12. Guide bars for vertical traversing of rear strut. 

. Rear strut lead screws. 

14. Front strut driving motor (driving lead screws through 
double worm and pinion reduction gear). 

15. Front strut transmitter. 

16. Rear strut transmitter. 

17. Rear strut driving motor. 

18. Guide for strain gauge balance cable. 

19. Cable to strain gauge balance. 

20. Cable tensioner (elastic cord). 

21. Horizontal traverse driving motor. 

22. Horizontal traverse transmitter. 

23. Guide channels for horizontal traverse. 

24. Upper anchorage of cable tensioner. 

25. Rear strut. 

26. Rear strut fulcrum. 

27. Cable to strain gauge balance. 


Fig. 6—Incidence and traverse mechanism for 
wind tunnel 
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from the balance console. The camera incor- 
porates an auxiliary camera for photographing a 
serial or shot number on the corner of each 
frame. 

Future Instrumentation—Digital Computing.— 
It is intended to record all the wind tunnel data 
on five-hole punched tape for reduction in an 
electronic computer. This means that the strain 
gauge units, the incidence and roll servo-mecha- 
nism, the automatic manometer, &c., will all 
have to be fitted with digitisers. A single 
channel has already been fitted with a binary 
code digitiser designed and manufactured by 
Sir W. G. Armstrong Whitworth Aircraft, Ltd. 
This has been connected via a prototype scanning 
circuit to a relay-actuated tape punch and has 
proved to be completely satisfactory. It only 
remains to complete the detail design of the 
digitisers and to manufacture them to enable 
tape to be punched and thus have the data 
rapidly reduced by a digital computer. It is 
proposed to relay the information by teleprinter 
landline to such a computer. 

Part of the experimental work in a research 
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Fig. 7—Control console and Schlieren camera 


programme sponsored by the Ministry of Supply 
is being undertaken by the Wind Tunnel Depart- 
ment. It is hoped to be able to measure the 
direct and cross complex aerodynamic derivatives 
which arise on a wing executing rigid body 
oscillations in pitch, vertical translation and 
aileron rotation. A considerable amount of 
instrumentation will have to be developed to 
enable a wing to be oscillated at frequencies up 
to 100.c/s and to measure the in-phase and 
out-of-phase components of the forces on the 
wing at transonic and supersonic speéds. 

It is hoped also to control stagnation pressure 
by using an automatic manometer having a 
range of Oin to 90in of mercury in increments of 
1/100th of an inch. It incorporates a repeater 
transmitter for automatic recording on the print- 
ing unit. 

Air Drying and Compressing Plant.—A 90 h.p. 
compressor can be used to evacuate the tunnel. 
Alternatively, it will compress atmospheric air 
to 100 Ib per square inch, and pass it through an 
activated alumina dryer to the 1700 cubic feet 
storage vessels. It can then be admitted to the 
tunnel circuit or working section as required, or 
used to drive the 10in by 8in intermittent tunnel. 
The tunnel can be pressurised to 26 lb per square 
inch in one minute from storage, or evacuated 
to 1/3 atmosphere in twenty minutes by the 
pump. Under vacuum conditions, a dry air 
supply is maintained to labyrinth glands at the 
end of the compressor shafts to prevent the influx 
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Fig. 8—Compressor characteristics showing design 
and performance curves 


of wet air into the tunnel circuit. Half a pint 
of water in vapour form is enough to prevent 
useful operation of the tunnel, due to condensa- 
tion of fog in the working section, upsetting the 
temperature, and hence the speed of sound and 
Mach number. During runs, the 90 h.p. pump 
is used to recirculate air from the tunnel through 
the dryer and back into the tunnel again. 
Tunnel Performance.—The initial tunnel design 
had to be based on performance estimates, but 
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Fig. 9—Maximum attainable Reynolds number pre- 
dicted from compressor performance curves 


now that it is complete the actual performance 
can be substituted for the design data. 

In particular, it was found (see Fig. 8) that the 
main compressors give a higher maximum 
pressure ratio than was forecast, both in series 
and in parallel. This has enabled the 19in by 
14-Sin working section to be run in parallel as 
well as in series, which will be valuable in 
minimising change-over from series to parallel 
compressor configurations. 

The higher pressure ratio in series, in round 
figures 4 : 1 actual, as against 34 : 1 design, will 
increase the top speed of the tunnel from M=2°5 
to M=3. In this connection it has been found 
that a pressure ratio of 4-5 : 1 is available when 
starting from cold, and this gradually drops 
back to 4:1 as the compressors warm up in 
the first half-hour of running. 

This extra temporary pressure ratio is very 
useful, as a working section requires more 
pressure to establish supersonic flow than to 
maintain it, particularly at Mach numbers above 
2:5 or 3. From Fig. 9 it will! be seen that this 
is precisely where the extra initial driving pressure 
is available. 

The efficiency of the compressor set is not as 
high as had been expected, and this fact coupled 
with the extra pressure ratio has decreased the 
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air density Corresponding to maximum? motor 
power. Thus, the Reynold’s number available 
will be somewhat less than expected, and a 
curve of maximum available Reynold’s number 
at various Mach numbers is shown in Fig. 9. 

It is gratifying, the company explains, to 
have this extra Mach number range, as the 
country is critically short of large supersonic 
tunnels capable of a Mach number of 3. [t 
was anticipated in designing this tunnel that the 
‘thermal barrier’ would limit aircraft design 
speeds to about M=3 for some time to come, 
and the speed range was chosen accordingly. 

The principal contractors were as follows: 
main compressors, Daniel Adamson and Co,, 
Ltd. ; main electric motor, Bruce Peebles and 
Co., Ltd. ; gearbox, David Brown and Sons, 
Ltd. ; cooler and tunnel shell, Daniel Adamson 
and Co., Ltd. ; contraction, nozzle and window 
castings, Revo Foundry Company ; switchgear, 
Allen West, Ltd. 





The Inquiring Mind 

IN collaboration with the British electrical engin- 
eering industry the council of the Institution of 
Electrical Engineers has sponsored the production 
of a film entitled ‘‘ The Inquiring Mind,” the 
purpose of which is to encourage more boys from 
the public and secondary grammar schools to 
take up electrical engineering as a professional 
career. Condensed into the thirty-minute show- 
ing time of this film there are a number of 
brilliant sequences. giving brief but stimulating 
glimpses of the variety and scope that a career in 
electrical engineering offers to the sixteen-year- 
old boy with a flair for the application of natural 
science. Some aspects of the profession that are 
touched upon in the film are the manufacture, 
testing, installation and operation of plant for 
generating power and transmitting and con- 
trolling it over long distances ; the use of elec- 
tricity to improve amenities and reduce drudgery 
in the home and in industry where automation is 
one of the means toward increased productivity ; 
the use of electricity in transport, with particular 
reference to Britain’s programme of railway 
electrification, and in telecommunications. The 
boy with the inquiring mind is likely to be 
interested in research and development, and in 
some of the questions posed in the film—the 
problems and prospects of nuclear power, 
the probability that semi-conductors may largely 
replace thermionic valves in telecommunications, 
and the possibility that the photosensitive pro- 
perties of some of these materials may be used 
to harness energy from the sun. The film is in 
black and white, 35mm and 16mm, with sound 
commentary by Edward Chapman and particu- 
lars about its loan may be obtained from the 
Secretary, the Institution of Electrical Engineers, 
Savoy Place, London W.C.2. 





Books Received 


Building Construction. By W. B. McKay. Lon- 
don: Longmans Green and Co., Ltd., 6 and 7, 
Clifford Street, W.1. Price 45s. 

Titanium in Industry. By S. Abkowitz, J. J. Burke 
and R. H. Hiltz. London: Macmillan and Co., 
Ltd., St. Martin’s Street, W.C.2. Price 36s. 


Automatic Feedback Control System Synthesis- 
By J. G. Truxal. London : McGraw-Hill Publishing 
Company, Ltd., McGraw-Hill House, 95, Farringdon 
Street, E.C.4. Price 89s. 6d. 

Water Engineer’s Handbook, 1955. Compiled by 
the staff of Water and Water Engineering. Published 
in London by The Colliery Guardian Co., Ltd., 30 and 
31, Furnival Street, Holborn, E.C.4. Price 18s. 

Practical Mathematics for Students of Science and 
Engineering. Volume Il. By C. C. T. Baker. 
London: The English Universities Press, Ltd., 
oe Paul’s House, Warwick Square, E.C.4. Price 
7s. 6d. 

Third International Conference on Hot Dip Gal- 
vanising. Held at Oxford, July 4-9; 1954. An edited 
account of the proceedings at the Conference. 
Oxford : Zinc Development Association, Lincoln 
House, Turl Street, Oxford. Price 42s. 


Fatigue Tests on Rolled Alloy Steels Made in 
Electric and Open Hearth Furnaces. By P. H. Frith. 
Special Report No. 50 of the British Iron and Steel 
Research Association. London : The Iron and Steel 
Institute, .4, Grosvenor Gardens, S.W.1. Price, 
Members, 15s. ; non-members, 25s. 
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Inauguration of Haweswater Aqueduct 


O* Tuesday, June 21st, a ceremony was 
held at Heaton Park reservoir, Manchester, 
to inaugurate Manchester Corporation Water- 
works’ Haweswater aqueduct. The inauguration 
was performed by the Earl of Derby and 
a commemorative tablet was unveiled at the 
inlet well house. 

The aqueduct is a major civil engineering 
enterprise, which will carry a maximum quantity 
of water of 105 million gallons per day. It 
extends for 82 miles from the storage reservoir at 
Haweswater, in the Lake District, to the Auden- 
shaw No. | reservoir at the Manchester end of 
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Haweswater Water Supply Scheme for Manchester 


Total estimated yield (as authorised in 1919) 72 m.g.d. for supply 
and 9 m.g.d. for compensation water. 


First Stage.—Construction of Haweswater dam and reservoir 
18,662 m.g. comprising construction of first 9 miles of Hawes- 
water aqueduct between Haweswater reservoir and Garnett 
Bridge, a near Kendal (A to B on map). Con- 
struction of 2}-mile 30in steel pipeline (sprint siphon) forming 
connecting link into Tnirlmere aqueduct (B to C on map). Stage 
1 was brought into use in 1941, and enabled 13 m.g.d. to be 
sent to Manchester. Microstrainers were added at Garnett 
Bridge in 1944, 

Second Stage.—Construction of main aqueduct and first 
line of pipes from Garnett Bridge to Audenshaw (BDE on map). 


Haweswater Aqueduct 


miles 
Total length ian Ae ae oe 
Length in second stage works (BDE).. ae ee ee 
Construction : 
miles 
Concrete lined tunnels (8ft 6in dia) . 30-85 
* Cut and cover ’’ concrete channels (8ft 6in dia) 7-96 
Steel-cored concrete single-pipe siphons (8ft and 
7ft 3in dia) “ 3-84 
Steel multi-pipe siphons (normally four lines) .. 30-34 
Steel pipe siphon — sion to Audenshaw 
reservoir) ... 9-20 
82-19 


Total 
Maximum capacity of aqueduct 105 m.g.d. 


the aqueduct, with a connection to the Heaton 
Park service reservoir, 9 miles before the Auden- 
shaw reservoir is reached. The route followed 
by the aqueduct is shown in the accompanying 
map. 

The aqueduct is built principally in tunnel, 
but it includes various siphons, pipe-bridges and 
steel pipe and concrete pipe lengths, as noted 
in the legend with the map, which gives an idea 
of the extent of the work. Construction of 
the second stage works—i.e. all but 9 miles 
of the entire aqueduct—was started in 1948. 
Since that time, rock-tunnelling techniques 
have changed considerably in Great Britain, 
and various improvements have been introduced. 
Thus the various tunnels of the aqueduct have 


in some cases been the proving ground for new 
tunnel driving and lining techniques ; further- 
more, unexpected difficulties—such as are in- 
herent in tunnelling work—were met with on 
occasion, so the tunnelling generally has been of 
considerable technical interest, and has formed 
the subject of various papers and articles over the 
past few years. As one example of a novel use 
of plant for tunnelling, we refer to an article 
in THE ENGINEER of October 30, 1953, in which 
the automatic headgear installed for the con- 
struction of Haslingden and Walmersley tunnels 
was described. The entire second stage scheme 
was also described in some detail in our issue 
of June 3rd last. 

Manchester’s water supply is drawn from 
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it has a maximum height of 144ft and a length 
of 1540ft. A description of its désign and con- 
struction was printed in THe ENGINEER of 
February 9, 1940; more recently, a general 
account of the history of the scheme and of 
Haweswater dam in particular was given by 
G. E. Taylor at the Institution of Water Engi- 
neers’ surnmer meeting, May 8, 1951. 

The reservoir is supplied from natural gather- 
ing grounds almost 8000 acrés in extent, which 
will yield almost 36 m.g.d. Its top water level 
is 790ft O.D. Originally, the scheme envisaged 
a yield of 72 m.g.d. (plus 9 m.g.d. compensation 
water) from an area of about 24,000 acres, 
which has been acquired by the Manchester 
Corporation. However, the second stage aque- 
duct was eventually proportioned for a maxi- 
mum capacity of 105 m.g.d. instead of 81 m.g.d. 
as originally intended, by increasing the tunnel 
diameter from 7ft 7in to 8ft 6in. There are in 
fact ample water supply sources adjacent to 
Haweswater which can be conveniently added 





Beela siphon carried on piers,through a bog. 


A typical example of steel-cored concrete construction of the 


aqueduct, in its ee section ; the siphon extends from the 1614 to 18 mile points south of Haweswater 
reservoir. This construction is used where the head in the siphon does not exceed 100ft. 


three sources—Longdendale (19 m.g.d.), Thirl- 
mere (36 m.g.d.) and Haweswater. The Hawes- 
water scheme is of long standing, having first 
been proposed in 1866. The basic plan of the 
present scheme was authorised in 1919, and 
the first stage works, involving construction 
of the reservoir and a connection to the Thirlmere 
aqueduct, were started in 1929; the economic 
difficulties of those times caused delay in con- 
struction, and the reservoir was not utilised until 
1941. Haweswater dam is of interest as it was 
the first buttress dam to be built in this country ; 


to the 1919 scheme when further augmentation 
of the supply becomes necessary, and the aque- 
duct itself is now large enough to meet all 
foreseeable demands. 

The magnitude of the second stage works fo 
the Haweswater aqueduct can be judged from 
their total cost—about £14,000,000. Few, 
if any, civil engineering schemes of this size 
have been completed in Great Britain since the 
war. It will be appreciated that most of the 
new work is underground, but certain of the 
surface structures of the aqueduct are shown in 





Construction. is here shown. approaching conspletion of the inlet well house of Haweswater aqueduct at 
Heaton Park reservoir 
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the accompanying illustrations. More detailed 
technical information about their construction 
was given, as already mentioned, in our issue 
of June 3rd, but the typical cross section shown 
will give a general idea of the kind of construc- 
tion employed on a very extensive and varied 
project. 

The second stage of the Haweswater scheme, 
comprising the aqueduct from Garnett Bridge 
to Audenshaw, has been designed and built 
under the supervision of the engineering staff 
of Manchester Corporation Waterworks, under 
the direction of the engineer and manager 
Mr. Alan Atkinson, M.I.C.E. The various 
contractors for the scheme are listed hereunder ; 


Edmund Nuttall, Sons and Co. (London), Ltd.: 
Docker, Coalbank and Hallbank Tunnels ; Watchgate, 
Park Beck, Beela and Shaw Well —— siphons ; 
New Hutton, Hallbank, Swarther and Stangana con- 
duits ; Mealbank and "Greenbank steel pire siphons; 
Bridge over River Mint; H aslingden an almersley 
tunnels. The Cementation Co., Ltd.: Bowland Forest 
tunnel. A. Waddington and "Son, Ltd.: Marl Hill 
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Conference on the Automatic 
Factory 


standard of life it was necessary to multiply our 
brawn power, and this surely meant that brains 
must be utilised more effectively in controlling, 
Automation, largely through electronic means, 
brought new and exciting tools to our aid, and 


HE conference on ** The Automatic Factory— 

What Does it Mean?’’ which was organised by 
the Institution of Production Engineers and held 
at Margate last week, was attended by more than 
850 delegates. In the course of this conference 
automation, as it is now generally known, was 
discussed from all angles, including existing 
applications, equipment for automatic process 
control now available, the effects the general 
adoption of automatic control of plant and 
equipment will have on industries and labour 
relations, and the challenge the automatic 
factory presents to technical education. 

For his address to the first plenary session of 
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tunnel; Hodder steel-pipe siphon. Earth and General 
Contracts, Ltd.: Lunesdale steel pipe siphon. Harry 
Fairclough, Ltd.: Bridges over River Lune and River 
Ribble. Harry Wimpenny and Sons, Ltd.: Bridges 
over River Hodder and River Calder. J. Blakeborough 
and Sons, Ltd.: Supply of automatic valves, air valves, 
&c. e South ham Steel and Iron Co., Ltd.: 
Supply of bitumen-lined and sheathed steel pipes and 
jals. British Insulated Callender’s Construction 
., Ltd.: Supply and laying of electric cables. G. and 
J. Seddon, Ltd.: Construction of inlet well house, 
Heaton Park reservoir. Manchester Corporation 
Waterworks, Direct Works Section: Ribblesdale, 
Roch, and Audenshaw steel pipe siphons. 


Completion of the scheme will bring to an 
end the water shortages experienced in Man- 
chester in post-war years, and will greatly assist 
the water undertaking in its task of supplying 
water to a population of 1,250,000, as well as 
providing bulk supplies to twenty-six water 
authorities. 





FuRNACE BrRicKworRK.—The City and Guilds of 
London Institute has prepared a two-year part-time 
1 grade course in furnace brickwork, which i is intended 
for journeymen and apprentice bricklayers whose work is 
largely concerned with refractory and other brickwork 
in connection with the construction, maintenance and 
repair of furnaces, kilns and retorts and their anciliary 
structures. Students a the course will normally 
be expected to have completed successfully the inter- 
mediate stage of the Institute’s course in brickwork, or a 
course of equivalent standard. The sc will come 
into operation in the college session 1955-56, and the 
first examination will be held in 1956. Full particulars 
of the course can be obtained from the City and Guilds 
of London Institute, Department of Technology, 


Gresham College, Basinghall Street, London, E.C.2, 
price 6d. 


the conference Sir Walter Puckey took for his 
subject ““The Automatic Factory—Dream or 
Nightmare ?”’ He first traced the beginning 
and effects of the first industrial revolution in 
this country and said that if that was represented 
by the discovery of machine power then the 
second industrial revolution, which was already 
under way, could be represented by the discovery 
of man’s power helped by machine. He then dealt 
in some detail with the application and effects 
of automation, which, he said, was in many ways 
a logical development of previous trends. With 
automation man would continue to have more 
power delivered to his elbow through higher- 
powered productive machines, and through 
lifting and shifting equipment linking machine 
to machine, factory door to factory door. 
Automation would enable this power to be used 
more effectively by giving more power to man’s 
brain, helping him to control, assisting him to 
decide and relieving him of routine. 
Automation was then, Sir Walter said, a 
logical successor to other tools placed at our 
disposal, such as tungsten carbide, fine measuring 
equipment, T.W.I., work study and material 
handling equipment. Why, therefore, were we 
excited and possibly fearful about automation ? 
Sir Walter believed the main reason was that, 
while we may accept the idea that a machine 
should take over our brawn, it was quite another 
thing to agree that it should take over our 
brains. He feared nothing in automation that 
he did not fear now. It seemed logical and 
inevitable that if we were to achieve a higher 


production engineers and managers should 
understand, explain and apply them as a direct 
contribution to a higher standard of life 

The second plenary session was opened with 
an address by the Earl of Halsbury on “‘ Tech- 
nical and Human Problems of the Automatic 
Factory.”” He pointed out that a revolutionary 
technical advance might be due to either of two 
causes : technical causes and economic causes, 
The first occurred when a _ new technical 
process was found to be possible for the first 
time ; such advances had occurred recently in 
the fields of the gas turbine, of the nuclear 
reactor and of chemotherapy. An advance of 
the second kind occurred when a technical pro- 
cess which was always possible within the known 
bounds of Nature’s laws became profitable for 
the first time. The techniques being considered 
at the conference fell for consideration under 
both headings: there was in fact no single 
factor to which one could point and say “ This 
is automation.” For this reason many were 
tempted to deny that the word stood for any- 
thing at all. 

Historically, said the Earl of Halsbury, automa- 
tion was coined as a nickname for the work of a 
development team at the factory of the Ford 
Motor Company in Detroit. This team was 
studying the intensive exploitation of what was 
known in orthodox jargon as “ transfer machin- 
ing.” The project was in conception neither 
original nor epoch making, but its inception 
represented some clear thinking by Ford’s. As 
the sizes and cutting speeds of machine tools 
increased the capital charges they contributed 
to costs grew heavier and the incidence of idle 
time more onerous. In those circumstances the 
economic reward to be obtained by mechanically 
coupling the output of one machine to the 
input of another became larger in relation to the 
cost of the coupling. At a critical stage in 
the development of large fast cutting machine 
tools a break-even point occurred. Before this 
point was reached automation was uneconomic ; 
thereafter it was profitable, and a new technical 
field presented itself to designers. 

The sequel followed a familiar pattern. 
Designers crowded into the new field and de- 
veloped everything from fundamental principles 
to gadgetry; the power of their method 
increased, the cost of doing what in the first place 
barely justified itself, decreased, its scope 
widened and there was an overflow of technique 
into adjacent fields. In control engineering terms 
there was a positive feedback and, said Lord 
Halsbury, we were at present witnesses to the 
beginning of such an overflow. Automation as a 
technique was essential to the industrial well- 
being of this country in competitive markets, 
and it could not afford not to exploit it as 
intensively as possible. 

A number of the papers presented before the: 
discussion groups dealt with factory installations 
and equipment where comprehensive automatic 
control techniques are already widely used. 
In his paper ‘“‘ The Automatic Mechanical Pro- 
ject Factory: A Sight of Things to Come,” 
Mr. H. J. Graves described, amongst other 
machines, automatic transfer machines and con- 
veying equipment in use in the works of the 
Austin Motor Company, Ltd., and Joseph Lucas, 
Ltd., and referred to the increased production 
and the economies made possible by the auto- 
mation of mechanical processes. In the con- 
clusion to his paper Mr. Graves said, according 
to some people, that the automatic factory was 
not a practical proposition, due to its greater 
complexity, resulting in more frequent break- 
downs, which, when they occurred, often 
stopped the entire manufacturing process. This 


could largely be overcome by good design and 
efficient maintenance of machines and tooling. 
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An answer might be partial automation, where 
only portions of production would be “ auto- 
mated.” Generally, this applied to those opera- 
tions where manufacturing costs were high and 
definite benefits would result, or processes where 
it replaced labour used to perform heavy, 
arduous and sometimes even dangerous functions, 
involving considerable operator fatigue. Auto- 
mation, however, whether partially or fully 
applied, must be right. The overall results, if 
properly and intelligently applied, were lower 
costs, elimination of operator fatigue, greater 
safety, balanced and increased production, uni- 
form and controlled quality and reduced stocks. 

In their paper on “Automatic Linking 
Devices,” Messrs. J. A. Hunt and J. B. Jay 
dealt with some of the principal criteria governing 
the design of automatic linking devices and 
gave some practical examples of their application 
to plants. It was pointed out that if machines 
could not be converted and if special machines 
could not be afforded, it might still be possible by 
such means as automatic loading machines and 
inter-machine linking devices to enable one 
operator to look after two or more machines 
instead of one. 

One of the main objectives of this paper was 
to suggest that the benefits of automation were 
neither confined to the “ push button” future 
nor to the great manufacturing organisations. 

The simple—sometimes elementary—bases of 
automation design were demonstrated to 
show that a step by step or progressive 
approach could be made in all organisations, 
large and small, where economic or other con- 
siderations invited such an approach. Especially 
the paper emphasised that, by means of the 


equipment described, the small manufac- 
turer could gain considerable productivity 
improvement. 


A paper on “‘ Automatic Transfer Machines,” 
by Monsieur P. Bezier, dealt in particular with 
multi-station machines in which the components 
remain fixed throughout the sequence of machin- 
ing operations and are moved from station to 
station between each stage of machining. He 
gave details of machines and equipment of this 
kind in service in the Renault works. 

Two papers, “The Computer: Electronics’ 
Contribution to Production,” by Mr. R. H. 
Booth, and ‘‘ Computer-Controlled Machine 
Tools,’ by Mr. D. T. N. Williamson, dealt 
largely with analogue and digital computing 
methods, respectively. Mr. Booth’s paper is 
largely reprinted on page 887 of this issue. A 
further contribution in connection with the appli- 
cation of electronics control for machine tools was 
apaper by Mr. J. A. Stokes, entitled “‘ Automatic 
Electronic Control of Machine Tools.” This 
paper dealt largely with work carried out by 
the B.T.H. Company at Rugby. At the end of 
this paper Mr. Stokes stressed that if optimum 
results were to be obtained, a machine tool 
employing automatic control must be designed 
throughout with its operating conditions in 
mind. Autematic controls of any other than 
the simplest kinds could not be regarded as mere 
attachments, and the use of this term was, to be 
deprecated for any such installations. 

Mr. A. G. Peacock concluded a paper he 
presented on “Atoms, Electrons and Auto- 
mation,” with the remark that the electronic 
instrument industry in the past three decades 
had developed many devices which were automatic 
in operation and which had been serving 
reliably in many fields. All the knowledge that 
had been devoted to the perfection of other 
successful techniques was available to those who 
built the automatic factory. It was, therefore, 
up to the production engineer to come forward 
with his problems, to meet the electronic engineer 
and discuss fully with him in a spirit of co-opera- 
tion how these new tools of modern science could 
help. But, at the same time, on his side, the 
electronic engineer must not be completely 
carried away by the wonder of his own tech- 
niques. The great field for electronics was in 
their application to complicated problems which 
could not be solved easily by other means. Solu- 
tions that demanded simple mechanical devices 
for their elucidation should not be converted 
to electronic operation purely for its own sake. 

The various aspects and applications of auto- 
matic inspection were dealt with by Messrs. 
J. A. Sargrove and P. Huggins, who pointed out 
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that in an automatic production line automatic 
inspection between operations was essential to 
ensure a rational plant layout. The papers 
read by Mr. F. Garner and Mr. M. Seaman 
dealt from the administrative angle with problems 
presented by automation to the manager and to 
the boardroom. The reactions of trade unions 
to automation were dealt with in a paper by Mr. 
E. Fletcher. 


Amongst the other papers presented were the 


following : ‘‘ The Engineer and the Automatic 
Factory—A Challenge to the Technical Col- 
lege,” by Mr. C. L. Old; “‘ The Engineer and 
the Automatic Factory—A Challenge to the 
University,” by Professor T. U. Matthew ; 
““ The Automatic Factory : The Age of Harmony, 
Leisure and Plenty ?” by Professor Williams ; 
“* Automatic Control in the Petroleum Industry— 
A Case Study,” by Mr. I. McCallum; ‘“‘ The 
Automatic Office—Industry’s Electronic Pulse,” 
by Mr. D. W. Hoopet; “ Precise Materials 
Handling—A Case Study in Automatic Weigh- 
ing,” by Mr. P. Bourgevis ; and “‘ Prerequisites 
of the Automatic Chemical Factory,” by Mr. 
A. J. Young. 

The final paper of the conference was pre- 
sented by Mr. F. G. Woollard, and was entitled 
** Machines in the Service of Man.” He dealt 
with the nature, advantages, effects, trends and 
benefits of automation and concluded by saying 
that it was necessary always to remember that 
automation was not a device with which to 
outlaw, displace or dispense with man. It was 
not a contrivance nor an invention to deprive 
man of his heritage—his right to work and to 
enjoy the fruits of his labours. It was a means 
for increasing man’s stature and for extending his 
ability to do more and more useful work ; to 
produce in greater volume with less physical 
effort or mental strain—a means whereby he 
could bring to his fellows the fulfilment of their 
lawful desires and, to their homes, comfort and 
leisure. Men, he said, were not made for 
machines, but machines were made for man. 





Transatlantic Telephone Cable 


It was in December, 1953, that the Postmaster- 
General signed an agreement with the Ameri- 
can Telephone and Telegraph Company, the 
Canadian Overseas Telecommunications Cor- 
poration and the Eastern Telephone and Tele- 
graph Company for the construction of the first 
transatlantic telephone cable system. This 
system will replace the radio-telephone, which 
suffers from fade-outs and the restrictions 
imposed by the number of wave lengths available, 
and will provide twenty-nine circuits to the 
United States and six to Canada from the 
United Kingdom. All the calls will pass through 
the International Exchange, London, and one 
additional circuit will be subdivided into tele- 
phone channels to improve the telegraph service 
to Canada. From Oban, on the west coast of 
Scotland, there will be 2000 nautical miles of 
submarine cable linking up with Clarenville, 
Newfoundland, then 60 miles of overland cable 
connecting with a further 274 nautical miles of 
submarine cable to Nova Scotia. Shore stations 
at Oban, Clarenville, Terrenceville and Sydney 
Mains will house the terminal and power feeding 
equipment and from Sydney Mains a 360-mile 
overland micro-wave system will extend the 
submarine cable to the United States border 
and link up with the Bell System network. 

Improved design of submarine cable and the 
development of submerged repeaters have made 
the project possible. American. repeaters, 
developed by the Bell Telephone Laboratories, 
will be fitted in the Atlantic section, consisting 
of two identical cables. The repeaters, which are 
about 80ft long and will lie at depths up to 
2 miles and withstand a pressure of 24 tons per 
square inch, will be joined into the cable at 
intervals of 37 nautical miles, making a total of 
fifty repeaters in each cable. Between New- 
foundland and Nova Scotia a single cable incor- 
porating British repeaters will be laid. These 
repeaters have directional filters to divide the 
frequency range of a single cable so that it can 
be used for transmission in both directions, and 
are being manufactured by Standard Telephones 
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and Cables, Ltd. It is essential that the amplify- 
ing equipment should be trouble-free so that a 
high degree of perfection in manufacture is 
required ; therefore, the shops concerned in the 
work use filtered air, are air conditioned and 
subject to close control of both temperature and 
humidity. The repeaters, which have about 300 
components and have gold deposited on all 
major internal metal surfaces to inhibit “‘ whisker- 
ing,” weigh about } ton and are housed in a 
forged steel case measuring 9ft long by 10tin 
diameter. They provide the necessary amplifica- 
tion for sixty simultaneous telephone conversa- 
tions on a two-way basis and the basic units are 
an amplifier consisting of two amplifiers in 
parallel, so allowing for the traffic to be carried 
on in the event of the tailure of one ; directional 
filters and bridges for separating out the two 
directions of transmission ; power separating 
filters which filter out the shore-based power for 
driving the amplifier from the speech signals ; a 
supervisory unit which, in conjunction with 
shore-based terminal equipment, can locate any 
faulty repeater, and equalisers to match the 
transmission characteristic of the amplifier to 
that of the submarine cable. Most of the cable 
is being manufactured by Submarine Cables, 
Ltd., and is of co-axial pattern having high 
molecular weight polythene as an insulant. The 
laying of the cable will be carried out by Her 
Majesty’s Telegraph Ship ‘‘ Monarch,” which 
has a gross tonnage of 8056 and can carry between 
5000 tons and 6000 tons of cable. 

Atpresent the “‘ Monarch ” is being loaded with 
350 nautical miles of cable and in July will lay 
217 miles of this cable out to sea from Claren- 
ville, Newfoundland, and buoy the seaward end 
and then proceed to England for the next phase 
of the operation. Here the ship will take on 
board 1130 miles of cable which, together with 
the remainder of the cable made by the Simplex 
Wire and Cable Company, and loaded at New 
Hampshire, U.S.A., will span the deep ocean 
in one piece from the shore end off Newfound- 
land to the Rockall Bank, about 500 miles off 
the coast of Scotland. The remaining part of 
the cable to join this point with Oban will be 
laid in September and all the laying operations 
will be controlled by radio stations, including a 
chain of Decca navigational stations, to ensure 
accuracy. American cable terminal equipment 
is being installed at Clarenville and Oban and 
this equipment will provide the power needed 
to operate the valves in the repeaters, 2000V 
being fed in at each end, positive at one end and 
negative at the other, and will also adapt the 
signals received over the cable for transmission 
over the inland network. A co-axial cable is 
being laid from Oban to Glasgow as part of the 
link with London ‘and work is going forward 
with the laying of the cable, manufactured by 
Southern United Cables, Ltd., overland from 
Clarenville to Terrenceville. All of the thirteen 
micro-wave radio stations in Canada have been 
built or are under construction and a start has 
been made on the equipment installation. A 
similar micro-wave link is being built in the 
U.S.A. to connect the cable system from the 
Canadian border to the inland network and for 
this purpose there will be six stations in Maine. 





Short Notice 


The Testing and Inspection of Engineering 
Materials. Second edition. By H. E. Davis, 
G. E. Troxell and C. T. Wiskocil. London : 
McGraw-Hill Publishing Company, Ltd., 95, 
Farringdon Street, E.C.4. Price 49s.—The 
authors of this book are professors of civil 
engineering at the University of California, and 
in the preface they state that the full benefits 
of a course involving the testing of materials 
are not always attained for various reasons. 
With this in mind they have endeavoured in 
this book to provide a general treatment of 
the principles and problems of testing with 
specific reference to the mechanical properties 
of engineering materials, and to establish a 
basis for their inspection. The subject matter 
has been arranged in two sections—one giving 
the general concepts of testing and the other 
describing methods of conducting common tests. 
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Metallurgical Topics 


Ageing of Mild Steel 


A LARGE number of low-carbon steels having 
different susceptibilities to ageing have been 
studied by E. Houdremont, W. Wepner and 
H. J. Wiester* in order to ascertain whether and 
to what extent hardness determinations at 
temperatures up to about 250 deg. Cent. (or to 
the so-called “* blue brittleness ’’ range) would 
reveal differences in tendency to ageing. The 
steels investigated included basic Bessemer, a 
modified basic Bessemer (B. Kalling’s process), 
rimming steels, unkilled, killed and heavily 
aluminium-killed open-hearth steels, all low 
and many very low in carbon, and with 
nitrogen contents varying from 0-003 to 0-021 
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C 0-04, Si trace, Mn 0-33, P 0-031, S 0-019, N 0-015 per cent 


Fig. 1—Hardness-temperature curve of unkilled basic 
Bessemer steel 


per cent. Equipment was devised for rapidly 
carrying out a succession of Brinell hardness 
tests on a specimen as it was heated by stages to 
290 deg. Cent. and cooled again. The specimens 
were originally in the normalised condition ; 
the tests were made with a 10mm diameter ball 
and load of 3000kg, and the load was held for 
thirty seconds. The hardness/temperature curves 
for a basic Bessemer steel are shown in Fig. 1, 
and those for a heavily aluminium-killed open- 
hearth steel in Fig. 2. Those for other steels 
were intermediate in type, as indicated in the 
following table, which shows the average values 
of the temperature at which the hardness was at 
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C 0-12, Si0-15, Mn 0-47, P 0-015, S 0-023, N 0-008, Al 0-058 
per cent. 


Fig. 2—Hardness-temperature curve of aluminium- 
killed open-hearth steel 


a maximum (Tz) and of the difference between 
this maximum hardness and the hardness at 
room temperature (Hingz—H29). 
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As shown in Fig. 1, the increased hardness 
was only observed in tests at the raised tempera- 
ture, and disappeared on cooling to room tem- 


* Archly Elisenhiittenwesen, May, 1955, page 279. 


perature. Prolonged heating at temperatures 
between 200 deg. and 250 deg. Cent. made little 
difference to the room temperature hardness of 
the normalised steel, but somewhat reduced the 
maximum hardness observed at raised tempera- 
tures (Fig. 3), indicating on this basis a slight 
reduction in tendency to ageing. 

The increased hardness observed at raised 
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C 0-04, Si trace, Mn 0-44, P 0-029, S 0-017, N 0-007 per cent. 





Fig. 3—Hard temperature curves of steel as 
normalised without reheating and after reheating at 
250 deg. Cent. for two and seven days 


temperatures is due to the fact that the deforma- 
tion produced by the hardness impression is 
accompanied instantaneously by rapid ageing. 
If there is no tendency to ageing, the raised 
temperature produces no increase in hardness. 
The series of hardness tests proposed by 
Houdremont, Wepner and Wiester thus provides 
a simple means of recognising the tendency of a 
steel to ageing, and of investigating the effect of 
composition, hot working or heat-treatment on 
this tendency. 

The increased hardness was found to depend 
primarily on nitrogen content and to a less 
extent on the carbon content in so far as these 
elements were dissolved in the ferrite. The 
dependence of the hardness increase on the 


5 10 5 25 
Nitrogen in 107? per cent 
Aluminium-killed steels do not fall on the curve. Region A : 


steels with 0-04 to 0-06 per cent aluminium ; Region B : steels 
with 0-012 to 0-024 per cent aluminium. 


Fig. 4—Relation between increase in hardness and 
nitrogen content 


nitrogen content is shown in Fig. 4. All the 
steels fell approximately on an average curve, 
except the groups indicated, the killed steels 
being the principal exceptions. The form of the 
average curve bore out the conclusions of 
Y. Imai and T. Ishizaki,t who found that in very 
low carbon steel hardness in the “ blue brittle- 
ness” range rose rapidly with nitrogen content 
up to 0-008 per cent and then more slowly. It 
also supplements the work of W. Hesse,t who, 
a few years ago, made an extensive study based 
on hardness tests of ageing processes in mild 
steel after normalising, cooling from 680 deg. 
Cent. in water, in air or in the furnace, and after 
cold deformation. He found that in heavily 
aluminium-killed steel the increase in hardness 
+ Science Reports, Téhoku University, Series A, December. 
1952, Vol. 4, page 553 ; THe ENGrnegR, June 26, 1953, page 894. 
t Archiv Eisenhtittenwesen, 1953, page]173. 





at raised temperatures did not occur to any 
appreciable extent, and attributed this to the 
removal from solution of the nitrogen present in 
the form of nitride by the aluminium added. 


Continuous Casting of Special Steels 


In La Meétallurgie, May, 1955 (page 361), an 
illustrated account is given of the first French 
industrial plant for the continuous casting of 
special steels. 

In 1950, Monsieur Louis Vergniaud, president 
of the Jacob Holtzer Organisation, faced with 
the prospect of considerable expenditure on 
new rolling mills, decided, as an alternative to 
modernising the blooming mill, to introduce the 
process of continuous casting for the special 
steels which were the traditional product of the 
Holtzer Works. It was realised that continuous 
casting might probably give a less satisfactory 
state of the surface than ingots, and that central 
porosity was likely to be more pronounced in 
special steels, of which the thermal properties 
(conductivity, diffusivity, &c.) are generally less 
favourable than those of ordinary steels. 

The first stage in this development was the 
study of the factors governing success. With this 
object, liquid steel in a 50kg container was cast 
into a copper tube, energetically cooled by the 
circulation of water. A hydraulic piston closed 
the lower end of the tube and descended vertically 
at the same time as metal was being poured in at 
the top. Experience showed that minute atten- 
tion to conditions of casting was essential, and 
especially to two factors of the first importance, 
speed and temperature of casting. For each 
type of special steel it was necessary to work out 
a very precise speed of casting and degree of 
cooling, if the billet produced was to be free 
from central unsoundness. In general, tempera- 
tures and speeds had to be reduced to the 
minimum that could be employed without inter- 
ruption of solidification due to cold metal. Such 
conditions were opposed to a large output, and 
it was realised that a plant for continuous casting 
of special steels could only be productive in 
augmenting the number of billets cast simul- 
taneously, and this would necessarily lead to an 
increase in difficulties. This work, involving 
hundreds of experiments, occupied the best 
part of two years. However, many preliminary 
difficulties had been overcome, and encouraging 
results obtained, and so, in August, 1951, it was 
decided to continue on a semi-industrial scale. 


THE Pitot PLANT 


A semi-industrial pilot plant, served by a 300 kg 
high-frequency furnace supplying liquid steel to 
a bottom-pouring tundish, was erected. This 
installation was provided with hydraulic shears 
to cut the bar and the solidified billet was carried 


‘downwards by a system of guide rolls. This 


plant enabled comparison to be made between 
continuously cast billets and ingots cast in the 
ordinary way; and it was by means of this 
plant that they were able, for the first time, to 
produce billets of a quality at least equal to, and 
often better than, that of the ingot, and thus to 
justify the conviction with which they set out, 
that the process of continuous casting, applied to 
special steels, did not necessarily lead to a 
deterioration of quality but rather to a closer 
and more rigid control of the conditions of 
casting. Experimental work with the pilot plant 
lasted throughout 1952. It produced, at each 
operation, about 12m of billet of oval section 
(60mm by 80mm). 


INDUSTRIAL INSTALLATION 


By March, 1953, an industrial plant yielding 
25 tons of billets per day had been installed. The 
liquid steel from a 1500 kg high-frequency furnace 
was periodically fed into a tundish, from which 
the steel was run, either into two moulds simul- 
taneously (section of billet, oval 60mm by 80mm) 
or into one mould (section 80mm by 105mm). 
The oval shape was chosen because it gives 
optimum quality from the point of view of 
internal soundness. Segregates were not so 
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localised in oval billets as in those of round or 
square section, in which segregation tends to 
accumulate at the centre, thus accentuating 
central weakness and diminishing transverse 
properties. The moulds consisted of copper 
tubes of thickness 4mm to 5mm. The interior 
was coated by an electrodeposit of hard 
chromium about 0-1mm in thickness, and the 
exterior was water cooled. Supplementary 
cooling of the billet on emerging from the mould 
was carried out by multiple jets of atomised 
water. The bars were cut by a 150-ton hydraulic 
shearing machine. From the lowest part of the 
installation the bars were carried to the level of 
the floor of the works by an automatically 
operated mechanical elevator. The maximum 
output of the installation is at present 25 tons 
of special steels a day, with a team of five men. 


QUALITY OF THE PRODUCTS 


The quality of the products of continuous 
casting was at least equal to that of material 
derived from the ingot. In confirmation of ghi 
the paper contains figures taken at random from 
the records of several classes of special steels and 
representing the mean of a large number of 


casts. For example :— 
Tensile Elonga- Impact 
strength, tion, value, 
tons/sq in per cent mkg/sq cm 
Ni-Cr-Mo steel, air cooled and 
deg. Cent : 


tempered at 
From continuous —s 128-9 9-0 7:8 
From ingot ... .. 130-2 8-7 7-0 
Impact value, Mkg/sq cm 
longitadinal transverse 
Ni-Cr steel, oil-hardened and 
tempered to 300 Brinell : 
From continuouscasting ... 13-5 ... ... 11-75 
From ingot ee 11-40 


Ni-Cr-Mo steel, oil-hardened 
and tempered to 300 
Brinell : 


From continuous autng te SE ns) ta 10-4 
Fromingot .. Pi 8-8 
Tool steels: curves ‘of ‘endurance against — speed were 


practically identical for 14 per cent tungsten steel and for 
18 : 4: 2 tungsten-chromium-vanadium steel. 

Maguet steels : magnetic pi of 6:2 chromium-cobalt 
steel, 15 per cent cobalt and 35 per cent cobalt steels obtained 
from continuous casting and from ingots were almost identical. 
After two years of industrial experience of the 

process at the Unieux Works, the conclusion was 
reached that continuous casting of special steels 
is an economical process. While it is not sug- 
gested that it could in the near future supplant 
the blooming of heavy products, the view is 
expressed that it is likely to find an important 
application in the manufacture of highly alloyed 
steels. 


Steel Castings for High-Temperature 
Service 


STEEL castings, which must be absolutely 
reliable at ~_ high temperature and stress, 
are required for high-pressure steam boiler 
parts and turbine casing. A low-alloy chromium- 
molybdenum steel is generally used. For example, 
Sulzer Bros. have made use of cast steel con- 
taining carbon 0-13, manganese 0-7, silicon 
0-5, chromium 0-5 and molybdenum 0-8 per 
cent. High-pressure steam equipment is now 
expected to be in service for longer and longer 
time ; and this requires materials of higher 
creep strength and freedom from any danger 
of premature failure due to embrittlement or 
notch sensitivity. 

Experiments made to improve the steel have 
been described by W. Siegfried and F. Eisermann* 
of the Engineering Department of Sulzer Bros. 
The addition of 0-2 per cent of vanadium to 
the above-mentioned basis composition resulted 
in considerable improvement in creep resistance, 
and the chromium-molybdenum-vanadium steel 
has been used in high-pressure steam installa- 
tions. The 1000 hour rupture strength of smooth 
specimens at 550 deg. Cent. was raised by 0-2 per 
cent of vanadium from 12-4 to 19-7 tons per 
square inch, but the steel has been found by 
laboratory tests to show an increased notch 
sensitivity, the rupture strength under the same 
conditions being from 34 to 44 tons per square 
inch lower in notched specimens than in smooth 
specimens. In an attempt to overcome this 
defect, an extensive research is being undertaken 
in the Sulzer Bros. laboratories on the effect 
of nickel and of copper. A 1850 Ib cast of the 
usual chromium-molybdenum steel was split 
into twelve parts to each of which additions 
were made of nickel or copper, or of nickel 


* Metal Progress, April 1935, page 100. 
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and copper, with and without vanadium. After 
being cast into appropriate test pieces, the steels 
were annealed at 1100 deg. Cent. for five hours 
and cooled in the furnace. Each was then oil- 
hardened from 50 deg. above its critical range, 
and they were all tempered at 720 deg. Cent. for 
six hours and quenched in water. Creep tests 
were made at 550 deg. Cent. on smooth and 
notched specimens. and stress for rupture after 
100, 1000, 5000 and 10,000 hours was estimated by 
interpolation or extrapolation. 

In the chromium-molybdenum steel, the 
10,000 hour creep rupture strength of the notched 
specimens exceeded that of the smooth specimens 
by a margin of about 14 to 2 tons per square inch. 
The addition of 0-3 per cent of nickel reversed 
this order, but with 0-6 or more of nickel the 
rupture strength of the notched specimen again 
exceeded that of the smooth specimen. Itshould 
be noted that this conclusion applies to steels 
that had been tempered at a very high tempera- 
ture (720 deg. Cent.). Insteels heat-treated to a 
high tensile strength, the addition of nickel 
may possibly increase notch sensitivity. 

With reference to copper, a preliminary 
conclusion (to be verified by further tests) is 
that copper and nickel have roughly the same 
effect on notch sensitivity in the high-temperature 
high-pressure service of these low-alloy steels. 

It was found that the tendency towards notch 
sensitivity shown by the 0-2 per cent vanadium 
steel was reduced by the addition of 0-2 or 
0-3 per cent of nickel, and disappeared com- 
pletely at higher nickel contents when the 
notched specimens had a considerably greater 
rupture strength than the smooth specimens. 
It appears that minor amounts of nickel and 
copper may eliminate the tendency to notch 
sensitivity shown by chromium-molybdenum- 
vanadium heat-resisting steel. 


Engineering Applications of Electrodeposition 


IN a paper contributed to a Symposium on the 
Structure of Electrodeposits, organised by the 
Department of Industrial Metallurgy in the 
University of Birmingham, Mr. R. A. F. 
Hammond has directed attention to the impor- 
tant engineering applications of electrodeposits. 
The paper is published in the Metal Finishing 
Journal, May and June, 1955. 

The first example of the use of electrodeposi- 
tion for salvaging worn or undersized com- 
ponents dates back to the 1914-18 war, when a 
plant was set up behind the lines in France by a 
British Army unit to repair worn gun parts by 
the electrodeposition of iron. Iron was later 
replaced by nickel, and there was a considerable 
commercial development of nickel deposition 
for repair purposes in the early 1920s. Since 
1925, chromium deposition has been used to 
produce a hard surface ; and to give high surface 
hardness and resistance to wear, combined with 
corrosion resistance, it was found 
first to deposit nickel and then follow it with a 
coating of chromium. For purely decorative 
purposes, the thickness of the nickel and of the 
chromium need only be 0-:001lin and 0-00002in, 
respectively ; ; but engineering applications may 
require nickel deposits of 0-25in or more in 
thickness, though 0-10in is normally regarded as 
the maximum economically desirable, while the 
thickness of hard chromium deposits ranges from 
0:0001in to 0-Olin. 

Difficulties and defects associated with heavy 
deposits are briefly outlined, and as an example 
of how some of these have been overcome, 
special mention is made of the insoluble anode 
process which enables thick and relatively 
uniform nickel deposits to be obtained in the 
bores of tubes, 3in or 4in in diameter and 15ft 
to 20ft long. The anode is of lead or lead- 
plated steel rod, supported centrally in the tube 
and isolated from it. The electrolyte (nickel 
sulphate, sodium sulphate and boric acid) is 
continuously circulated through the tube from 
bottom to top. The effluent solution at the top 
of the tube is passed through a recuperator, in 
which the periodic addition of a calculated 
amount of nickel hydroxide powder restores the 
nickel content of the solution and neutralises the 
sulphuric acid liberated at the anode. On 
leaving the regenerator, the solution is filtered 
and passes back into the circuit. 

The first requirement of an electrodeposit for 
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engineering purposes is that it should be strongly 

adherent to the basis metal ; the second is that 
it should possess mechanical properties adequate 
for the purpose intended. To meet the first 
requirement, special preparatory cleaning treat- 
ments are essential, while the second calls for 
some measure of control over the mechanical 
properties of the deposit. Under the most 
favourable conditions, the orientation and 
crystal structure of the basis metal is continued 
in the deposit and the two components become 
virtually one member, resulting in the highest 
possible degree of adhesion. In general, it is 
possible to obtain adhesions equal to or greater 
than the tensile strength of the basis metal. 


Material for Condenser Tubes 


THE chief engineer of the Department of Water 
and Power of the City of Los Angeles, Cali- 
fornia, Mr. H. A. Todhunter,* has dealt with 
problems involved in the selection of material for 
condenser tubes for the new power station at 
Los Angeles harbour. In the paper the prevail- 
ing water conditions and other factors involved 
in the design and operation of sea water con- 
densers are discussed. Before a choice of 
material can be made the quality of the cooling 
water, the temperature changes through which 
the water may operate and the water velocity to 
be used in the tubes must be known. 

Before1948 pollution from sewage and organic 
waste had existed for several years in the water 
of Los Angeles harbour ; and, while the con- 
dition was at its worst, aluminium brass con- 
denser tubes in sea water surface condensers 
were failing after about one year’s service. A 
campaign to clean up the water in the harbour 
resulted in the elimination of hydrogen sulphide 
and anerobic bacteria ; but since then dissolved 
oxygen has increased and various forms of marine 
life (objectionable from other points of view) 
have returned. However, condenser tubes now 
last for at least five years, compared with one 
year when pollution was it its worst. 

There are considerations to be taken into 
account, unconnected with the material of the 
tubes and apart from the obvious design pre- 
cautions, such as the avoidance of galvanic action 
at the end supports of the tubes. One of the 
most important of these is the effect of the 
cooling water velocity. On the basis of a study 
made in preparation for the new power plant it 
was estimated that if tubes operating with a 
cooling water velocity of 5ft per second would 
last for about eight years, those with a velocity 
of 8ft per second would only last five years. 
Thus the relative cost of cooling water systems 
to operate at different velocities must also affect 
the decision. 

About 1500 condenser tubes of four types 
were installed at an existing power station in 
August, 1947. Their probable compositions are 
here added to the nominal description given in 
the paper :— 

Admiralty brass... ... 70 : 29 : 1 copper-zinc-tin 
Aluminium brass «.. 77:21:2 copper-zinc-aluminium 


Aluminium bronze |.. 95:5 copper-aluminium 
Cupro-nickel ... ... 70 : 30 copper-nickel 


They received cooling water from the Los Angeles 
inner harbour and the cooling water velocity 
was 7ift per second. The rate at which Admiralty 
brass tubes were failing became excessive after 
approximately one year’s service, after which 
they were removed from the condenser. 
Admiralty brass could be expected to give good 
service in clean sea water at temperatures up to 
approximately 100 deg. Fah. and for cooling 
water velocities up to about 5ft per second ; 
while the other materials mentioned have been 
developed to give dependable service for higher 
cooling water velocities. Each has a range of 
operating conditions for which it can be specially 
recommended. In the circumstances of the test 
the order of merit of the other three alloys was 
aluminium-brass, aluminium-bronze and 70 : 30 
cupro-nickel. The cupro-nickel alloy with 
approximately 0-5 per cent of iron showed the 
best record of performance, and has been chosen 
for immediate use. In the harbour steam plant’s 
future sea water installations, 70:30 cupro- 
nickel tubes will most likely be used again and a 
careful study will be made to determine the 
optimum quantities and velocities of the cooling 
water. 





*Corrosion, May, 1955, page 39. 
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AUTOMATION 


Automation is a newly-coined word that 
has come to us from America ; and whether 
we like the word or not we have got to get 
used to it! Yet, strangely enough, this 
new word expresses something that is not 
really new at all. The intention is to describe 
a change in factory procedure. But in 
reality “automation” is merely the con- 
tinuation of a trend that has been apparent for 
at least half-a-century, and which in some 
existing industries has already been pressed 
so far that it is difficult to see how it can go 
much further. Technically the word expresses 
the concept of the automatic transfer of 
something undergoing a succession of opera- 
tions from station to station without human 
intervention. But there is nothing peculiarly 
novel about that conception. In food pro- 
cessing industries, for example, the food, 
received in bulk, is cleaned, sterilised, 
cooked, divided up into measured portions 
and canned or wrapped and packaged under 
hygienic conditions so extreme that far from 
being touched by human hands it is often 
not even breathed upon. Where liquids and 
gases are concerned it is ordinary and 
obvious practice for the material to flow or 
be pumped from process to process under 
automatic control of temperature, pressure, 
rate of flow and many other factors ; and 
even for solids examples can be quoted of 
more or less complete automation as, for 
example, in the manufacture of domestic 
electric lamps and in several steelworks’ 
activities. Moreover, a long continued trend 
in mass-production industries towards the 
production of special machine tools able 


simultaneously to perform a number of 


operations or, alternatively, to perform a 
succession of operations, amounts clearly to 
a trend towards what has now quite suddenly 
been termed “automation.” The word has 
been coined, in fact, not to express an 
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eiliide, ava concept, but to denies a 
particular stage in the orderly evolution of 
production methods. 

But if “automation” means merely the 
continuance into the future of a long-active 
evolutionary process, is there any justification 
for the present excitement about it—that 
excitement that drew, for example, large 
numbers of engineers to attend a Conference 
at Margate on “ The Automatic Factory,” 
organised by the Institution of Production 
Engineers last week ? We think there is. 
It is indeed not improbable that the excite- 
ment is exaggerated. The exciting pos- 
sibilities are obvious, the limitations of 
automation have still to be discovered. But 
the possibly exaggerated attention now being 
given to automation is quite commonly 
paralleled in the experience of engineers 
when some development suddenly promises 
to telescope a long period of evolution into 
a short term of years. A similar kind of 
excitement is to-day shaking engineering 
firms into aspiring to enter the field of 
nuclear power engineering. But, curiously 
enough, the development which has rela- 
tively suddenly made it seem reasonable to 
conceive an automatic factory has little to 
do with the evolution of transfer machinery 
or of machine tools. It is the advent of 
electronics that has made the concept 
rational. For without the use of electronic 
devices it would not be possible to control 
an automatic factory, to feed back informa- 
tion from inspection to machining stations, 
or to compute how to load the whole in 
order to attain the highest economic output. 
Yet electronics is not all. For if electronic 
control is to replace hand control then it 
will be necessary to design machine tools— 
and transfer mechanisms—to suit the charac- 
teristics of the control system. That change 
in design may not prove easy to bring 
about. Its necessity suggests at least one 
of the reasons why it would be foolhardy to 
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expect the advent of a fully automatic 
factory under a term of several years. For 
the proper mating of the two can only be 
brought about fs experience is gained by the 
automation of Sections of complete factories, 
the sections chosen being those judged best 
able to show to good advantage the 
economies in manpower, floor space, and 
machine utilisation and the closer control 
over the accuracy of the product that 
automation promises. 

But automation is not applicable to the 
manufacture of all engineering products, 
At least as at present conceived it can only 
be at all fully applied where outputs are 
large and specialisation, standardisation and 
simplification can be pressed very far. The 
implications for firms producing goods that 
areégmore nearly tailor-made—broadly there 
could be included a large fraction of all the 
heavier engineering firms in this country 
and many light engineering firms as well— 
may well seem rather grim. For the effect of 
automation, to a much higher degree than of 
mass-production, is likely to be a cheapening 
of the product and a heightening of wage 
rates. Thus, industries in which wages 
constitute a higher fraction of total costs may 
find that relatively their costs of production 
will rise because, to obtain employees, they, 
too, will have to offer high wages. Yet we 
refuse to draw gloomy conclusions. There 
are other factors to be counted in. One of 
them is that the employees of an automatic 
factory will not, as now in mass-production 
factories, be predominantly unskilled or semi- 
skilled. The demand, as Mr. Woollard 
stressed at the Conference, will be primarily 
for men of grades akin to shift engineers 
in ships or power stations and for first-rate 
mechanics to service the machines. There 
will be relatively few unskilled or semi- 
skilled workers who might draw wages 
comparable in amount with those earned by 
skilled men elsewhere. Furthermore, auto- 
mation is not the only road to economical 
production. After all, machining is basically 
a very wasteful process. In machining from 
the solid bar, for example, as much as 50 per 
cent or more of the metal is often reduced, at a 
high expenditure of power, to swarf, fit only 
for melting down again. That wastage does 
not apply to processes undergoing rapid 
development to-day for precision casting and 


forging. Those processes may in time prove 


capable of greatly reducing production costs 
without demanding in exchange either the 
very large outputs or the very high capital 
expenditure that full automation entails. 


DEFENCE PRIORITIES 


“ Breeder” reactors and the more plentiful 
supplies of fissile material now available 
from new deposits of uranium have made it 
financially practicable for Britain to develop 
atomic power for industrial use. As a nation 
almost wholly dependent on overseas trade, we 
might, it seems ata first thought, have given first 
consideration to the application of atomic fuel 
to merchant ships, so that they could derive 
benefit from its immense concentration of 
energy in a small space. Norway, with her 
adequate supply of hydro-electric power, has 
indeed already turned her attention to sea- 
borne reactors. But there seems no good 
reason why low-powered cargo steamers 
should install a highly expensive power plant 
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from which they will obtain no advantage 
during the periods in harbour loading and 
unloading cargo. At any rate for this country, 
which now has to import coal for her indus- 
trial requirements, the generation of elec- 
tricity seems a more profitable employment 
for atomic fuel at the present time. But 
different considerationg arise in the case of 
warships, whose operational efficiency, even 
in these days of fleet trains, is, to a large 
extent, dependent on fuel. Warships have 
frequently to proceed at full power for pro- 
longed periods and their design has thus to 
provide for large fuel carrying capacity at the 
expense of much-needed equipment, stores 
and material. To maintain a Task Force at 
sea requires a continuous stream of tankers, 
which must be protected in passage—a prob- 
lem made more difficult by the great disparity 
in cruising range between the various elements 
of the Force. An aircraft carrier might well 
have sufficient endurance for her assignment, 
but she could not continue without her pro- 
tecting destroyers. 

Apart, moreover, from the fuel difficulty, 
power plants which do not require a constant 
supply of air for combustion have special 
advantages when applied to particular kinds 
of ships. A large conventionally powered 
aircraft carrier consumes about 13,000,000 
cubic feet of air per hour when steaming at 
full power. This requires large uptakes and 
vents within the ship for bringing the air to 
the boilers, which occupy much valuable 
space and increase her vulnerability to 
damage. A still more obvious example is 
the submarine, whose performance sub- 
merged has hitherto been severely restricted 
by the need for air. The fitting of the snort 
was nothing more than a temporary expedient 
to enable her to charge her batteries when 
submerged and to make passages submerged 
at a maximum speed of 10 knots. The snort 
has in any event lost much of its value as a 
result of the improvements in radar. The 
Americans seem satisfied that a nuclear plant 
is a satisfactory answer to the problem and, if 
Congress approves the naval construction 
asked for in the current year’s programme, 
the United States Navy will soon have a 
flotilla of seven submarines with atomic 
power plants. As might have been expected, 
however, these submarines are very large— 
over 3000 tons—and thus likely to be unhandy 
submerged and an easy target for asdics. 
The Royal Navy is investigating an entirely 
different solution and has two submarinés now 
being completed with propulsive machinery 
using hydrogen peroxide. No further in- 
formation has been issued about their 
engines, but it seems likely they are based on 
the closed cycle engine the Germans were 
installing in their new submarines being built 
at the end of the war, for which hydrogen 
peroxide was to be used as oxydant. Accord- 
ing to reliable German sources, these new 
submarines were to have had an endurance 
submerged of 158 miles at 25 knots and 
about 280 miles at 15 knots, which would 
have given a performance submerged ade- 
quate to meet all likely operational require- 
ments. 

But Britain has more urgent defence 
Tequirements than to build warships with 


power plants which’ greatly increase 
their cost. The Royal Navy needs more 
heavy carriers—each costing at least 
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£10,000,000 with a conventional plant—if it 
is to carry out the tasks laid down in the 
Defence White Paper. This country is also 
very much behindhand with anti-aircraft 
defences, ashore, afloat and in the air. No 
aircraft squadrons are at present equipped 
with air-to-air guided missiles and the first 
sign of a ground or surface-to-air missile is 
the ship-to-air missile, to be tested by the 
Royal Navy next year. Yet the United 
States is erecting ground-to-air batteries for 
the defence of her cities ; in addition to her 
Air Force fighters, nine U.S. carriers have 
squadrons equipped to fire air-to-air missiles ; 
and two U.S. heavy cruisers are shortly to 
rejoin the Fleet with their anti-aircraft 
armament converted to guided missile firing. 
In our own interests and in the interests of 
N.A.T.O. it seems essential to. give more 
priority to the production of guided missiles 
even if this results in fewer bombers to act 
as a deterrent force or as a counter offensive. 
To leave the deterrent entirely in United 
States hands might well deprive this country 
of any effective voice in determining when to 
use thermo-nuclear weapons and which targets 
to select. But in a war which, as the recent 
Defence White Paper emphasised, would be a 
struggle for survival of the grimmest kind, 
some consideration should be given to the 
fact that the strength of the existing deterrent 
force is already immense. One of the three 
U.S. factories manufacturing the six-jet B47 
bomber produced 1000 of these machines 
before the end of the last year and to these 
must be added the vast number of B-36s and 
the still more modern B-52s which now form 
part of the U.S. Strategic Air Force. Measures 
which will help to keep this country in action 
seem no less essential than adding to the 
strength of a force already adequate. 





Obituary 
DR.-ING. ERNST FOERSTER 


It is with deep regret that we have to 
record the death recently of Dr.-Ing Ernst 
Foerster, the joint publisher and chief editor 
of Schiff und Hafen, Hamburg. Dr. Foerster 
was in his seventy-ninth year. Happily, 
he was able to carry on his many-sided work 
almost to the last. He studied naval archi- 
tecture and marine engineering at the Tech- 
nical High School, Charlottenburg and, after 
completing his course, he joined the firm of 
Blohm and Voss, of Hamburg, and for nine 
years worked as naval architect and later as 
marine engineer on commercial ship con- 
struction. He was closely connected and 
responsible for the design and construction 
of the hull and machinery of the “ Vaterland.” 

On leaving Blohm and Voss, Dr. Foerster 
joined the Hamburg-Amerika Line, and took 
charge of the ship construction department 
of the firm for over eight years. In 1920 he 
resigned from the Hamburg-Amerika Line 
in order to become an independent consulting 
engineer, but he retained his position as 
permanent technical adviser to the Hapag 
for many years. During this time he took a 
keen interest in the facilities for ship tank 
testing work in Hamburg and he formulated 
plans for the construction of the Hamburg 
tank. In 1920 he also became chief editor 
of the technical journal Werft-Reederi- 
Hafen, which had been founded by the 
Springer publishing firm. His close connec- 
tion with the shipbuilding industry and the 
shipping firms enabled him to carry on the 


881 


paper with great success until 1945, when 
conditions after the second world war 
forced it to close down. He found time to 
re-edit the “‘ Hilfsbuch fiir den Schiffbau,” 
by von Johow, and also to write his own book 
on practical shipbuilding. When the con- 
struction of the Hamburg testing tank of 
the Hamburgische Schiffbau-Versuchsanstalt 
was begun following the closing of the 
Bremen tank, when the Bremen harbour was 
rebuilt, Dr. Foerster took a personal interest 
in its work and was on the board of the tank 
for some twenty years. He it was who 
founded “The Society of Friends and 
Supporters of the Hamburg Tank,” which 
had a wide membership in all parts of Europe, 
and did much to provide means for research 
and work for the tank. This Society had to 
be disbanded after the second world war 
but he revived it in recent years. 

An interesting feature of the work of the 
Society was the series of summer and autumn 
meetings held in ships such as the “ Monte 
Rosa” and “* Monte Pascoal,” which made 
short voyages to other countries. In this 
way England, Scotland, Scandinavia and 
European countries were visited, bringing 
friends together and seeing important ship- 
building centres. Dr. Foerster was a mem- 
ber of the Verein Deutscher Ingenieure for 
over fifty years and took a keen interest in 
the work of the Hamburg branch. In 
recent years he gave several lectures on 
various aspects of German shipbuilding and 
marine engineering. He also belonged to 
the Schiffbautechnischen Gesellschaft and 
for close on fifty years he worked with it. 
He was also a member of the Institution of 
Naval Architects for many years. His 
editorial and international work suffered 
from the aftermath of the 1945 war but he 
did not lose courage and in 1949, together 
with Professor Dr.-Ing Schnadel, he founded 
the journal Schiff und Hafen. His out- 
standing work for the shipbuilding and 
shipping industries of his own country will 
long be remembered, and he will be sorely 
missed by many friends in many countries. 





Technical Authorship 


IN September next, the Coventry College of 
Art is to institute a course in technical author- 
ship and illustrating. Last Saturday, a con- 
ference, convened at the request of the Technical 
Publications Association, was held at Coventry 
to study the syllabus for the course which has 
been prepared by Mr. James Wilson, personnel 
training officer of the Standard Motor Company, 
Ltd. At this conference it was pointed out that 
the ever-increasing complexity of modern 
engineering products had created a demand for 
technical authors. The course at Coventry is 
being inaugurated because of the difficulty 
experienced by engineering organisations in 
recruiting trained personnel for the preparation 
of handbooks and other technical literature. 
The course provides for sixty hours’ instruction, 
spread over ten weeks, on Saturday mornings and 
two evenings. The lectures will cover such 
matters as the technique of writing and publica- 
tion planning, letterpress printing and the repro- 
duction of illustrations, collaboration between 
authors and illustrators, and editorial work. 
During the conference last Saturday it was stated 
that courses in technical illustrating had been 
running at the Coventry College of Art for nearly a 
year, and that the City and Guilds of London 
Institute had been approached with a view to 
the establishment of a national certificate 
examination in that subject. It was felt, how- 
ever, that a national diploma for technical 
authorship should be instituted. A committee 
was therefore formed to consider an approach to 
the Minister of Education concerning the estab- 
lishment of a diploma examination. 
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Extensions to the Willoughby Lane 
Gas Works, Tottenham 


Extensions to the Willoughby Lane Gas Works of the Eastern Gas Board at 
Tottenham have involved the construction of a new continuous vertical retort house 
capable of producing 8,000,000 cubic feet of gas a day, a new carbonising plant, and 
a producer gas dilution plant. A large new conveyor system has been laid down to 
serve the plant, and the carbonising plant is not enclosed but protected by roof only. 


COMPREHENSIVE extension scheme was 

recently completed at the Willoughby Lane 
gas works at Tottenham by the Eastern Gas 
Board. The decision to carry out these extensions 
was made by the former Tottenham and District 
Gas Company shortly before Vesting Date. 
The continuous vertical retort house, built in 
1916, with mechanical producers, and rebuilt in 
1928 with “built-in” producers, had given 
excellent service, but the mechanical handling 
plant was in such a condition that extensive 
renewals were due. By modern standards the 
working conditions at the plant were most 
restricted, and it was decided that in preference 
to rebuilding the plant in its existing house, it 
should be entirely replaced by a larger installation 
capable of producing 8,000,000 cubic feet of 
gas per day at 500 B.Th.U. per cubic foot. 

In addition to the new carbonising plant, a 
producer gas dilution plant of 2,000,000 cubic 
feet per day capacity will be erected this year. 
This dilution with the aid of increased calorific 
values in the carburetted water gas plant will 
enable additional gas to be manufactured at 
times of peak demand. A benzol extraction 
plant, which is due for extension, is capable of 
effecting a maximum reduction in the calorific 
value of the gas of only 13 B.Th.U. per cubic 
foot. The declared calorific value is 490 B.Th.U. 
per cubic foot. 

The new coal handling plant installed at the 
works is designed to deal with the existing 
intermittent vertical chambers as well as the new 
continuous vertical retorts and a further extension 
of vertical retorts of equal capacity. The coal 
carbonised by these three plants would total 
some 1500 tons a day. The sidings provided 
hold 440 wagons, and there are double-ended 
reception roads permitting trains of up to eighty 
wagons to be run in direct from the railway. 
The unloading plant has been designed to deal 
with all the coal required for carbonising, together 
with an equal quantity for stocking, during the 
normal working hours of a five-day week. This 
is achieved by employing two combined wagon 
tipplers and weighers, each of which can handle 
twenty wagons per hour. Wagons pushed from 
the tippler run to the “empties” sidings by 
gravity. 

Coal is elevated to the main crushers by*belt 
conveyors and raised by further belts for discharge 
into storage silos. Each of the two parallel 
elevating systems installed handles a maximum 
of 240 tons per hour, and there are three storage 
silos, each of 600 tons capacity, with provision 
for a fourth. These silos are arranged to store 
coal for blending ; to act as buffers between the 
high-speed unloading of wagons carried out dur- 
ing daylight hours, and the slower passage of 
coal to the carbonising plant or to store; to 
provide storage to avoid week-end and Bank 
Holiday working, and to facilitate the immediate 
clearance of coal trains as they arrive. The 
three silos contain clean Yorkshire or East 
Midland coals for the continuous vertical 
retorts; Durham coals for the intermittent 
vertical chambers, and low swelling coals and 
coals of high shale content, to be blended with 
Durhams, for carbonising in the intermittent 
vertical chambers. 

Blending is effected by feeding on to belt 
conveyors through adjustable vibrating feeders, 
and all coal blended for the intermittent vertical 
chamber house passes on its way to the plant 
through a crusher which reduces it to a tin size. 
Coal is taken to the retort houses by inclined 
band conveyors and distributed to the overhead 
hoppers by push plate conveyors. Belt weighers 
are provided on the conveyors feeding coal to 
each retort house. The storage capacity in the 
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retort house bunkers amounts to two days’ 
supply in the case of the intermittent vertical 
chamber plant and three days in the case of the 
continuous vertical retort plant. 

The coal stocking ground holds 52,000 tons 
of coal stacked to a depth of 18ft and is served 
by a travelling “‘ Goliath”’ crane having a 23- 
ton capacity grab. Coal can be delivered from 
any of the silos at a rate of 100 tons per hour 
and passed to the stocking ground by a band 
conveyor. The coal is discharged from the 
conveyor into a sunken bay adjacent to and 
running the full length of the western side of the 
coal heap. The coal is subsequently moved 
transversely into the heap by the transporter at a 
convenient time. Coal raised from stock is 
loaded by the transporter on to a belt on the 
eastern side of the stocking ground and may be 
returned to the silos also at a rate of 100 tons 
per hour. The whole of the work involved in 
the stocking and reclaiming of coal is carried 
out by one man, the transporter driver. 

The works are planned to produce themaximum 
quantity of high-grade continuous vertical retort 
coke for sale on the domestic market. To 
achieve this, two special provisions have been 
made : the continuous vertical retort producers 
are fed with intermittent vertical chamber coke ; 
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the event of a breakdown of, or repairs to, 
any one of the conveyors. The operating rate 
is 35 tons per hour. 

The coke screening plant consists of duplicated 
vibrating screens, grading into the three recog. 
nised sizes and breeze. There are nine coke 
hoppers, four for each of the two sets of screens, 
and the total capacity of the hoppers is 730 tons. 
Coke from the continuous vertical retort house 
may be put to stock by the use of a chain of 
electrically interlinked portable conveyors fed 
from a discharge point on the conveyor leading 
to the screens. The same portable conveyo; 
installation is used to reclaim coke from stock by 
feeding into a recovery point on the conveyor 
system. The coke stocking ground has a capacity 
of 26,000 tons. 

Coke is stocked ungraded but as each set of 
screens is capable of dealing with the whole 
output, the quantity available for sale can be 
doubled at times of peak demand by bringing 
both sets of screens into action, and feeding 
them with. coke from stock. 

The coke from the intermittent vertical 
chambers is screened in the existing screening 
plant into appropriate sizes and is ‘distributed 
by belt conveyors to the intermittent vertical 
chamber producers and to the intermittent 
vertical chamber breeze pads, the continuous 
vertical retort producers, and to the carburetted 
water gas plant. Thecoke enters the continuous 
vertical retort house above storage hopper level, 
and is distributed to the north and south producer 
hoppers by a reversible belt conveyor. This 
same conveyor is used for delivering coke to the 
carburetted water gas plant, which is situated in 
a building adjacent to and in line with the con 
tinuous vertical retort settings. Belt weighers 
are provided on each of the conveyors taking 
coke from the continuous vertical retort house 
and on the conveyor taking coke to the car- 
buretted water gas plant. 

It was originally intended that the conveyor 
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and undesirable Yorkshire and East Midland 
coals can be disposed of as already described, by 
blending in the intermittent vertical chamber 
plant. 

In the continuous vertical plant duplicated 
band conveyors, running beneath the retort 
extractor boxes, convey the discharged coke 
from the north and south benches to a central 
position. Here, two further duplicated con- 
veyors, running in a subway beneath the boiler 
house and power house, convey the coke to the 
base of a transfer tower, whence it is conveyed 
to the screening plant. The duplication ensures 
continuity in the handling of discharged coke in 





gantries should be steel framed, supported on 
reinforced concrete trestles and towers. As a 
result of difficulties in steel supplies, however, it 
was decided to build the gantries in prestressed 
concrete. This, in addition to reducing the steel 
requirements by 500 tons, has resulted in a 
durable structure needing little maintenance. 
The capital cost was about 15 per. cent 
more than the estimated cost of the steel-framed 
design, but this is more then offset by lower 
maintenance costs. 

Each gantry consists of two prestressed 
girders of 6ft 6in deep, with reinforced concrete 
floor decking and roof framing to form a box 
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section. The girders were cast-in-situ and post- 
tensioned by the Magnel Blaton system. The 
majority of the spans are 90ft long. Each gantry 
js supported by sliding bearings at one end and 
with fixed supports at the other end. The gantry 
over the British Railways’ property is con- 
tinuous in spans of 72ft and 108ft. 


CONTROL OF THE HANDLING PLANT 


The electrical plant of the coal and coke con- 
yeyors is divided into the following sections, each 
of which comprises three or more electrically 
interlocked flow sequences :— 

(i) Coal from wagon tipplers and from stock 
to the storage silos ; 

(ii) Coal from the storage silos to the retort 
houses and to stock ; 

(iii) Coke from the continuous vertical retorts 
to the coke grading plant and to stock; and 

(iv) Coke from the intermittent vertical 
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groups in the north and the two in the south feed 
into common north and south producer gas 
mains. Intermittent vertical chamber coke is 
fed to the producers through automatic weighers. 

A dust collecting system is installed with 
hoods adjacent to the opening of each extractor 
box to deal with dust released during coke dis- 
charging. The valves between the hoods and the 
collecting duct of the system which runs between 
the extractor boxes are automatically operated 
by cams on the coke discharge car. Dust is 
extracted from the system, passes through water 
filters and is discharged as a sludge. Two steel, fire- 
brick-lined waste gas flues run from the north 
and south pairs of benches to the centre of the 
settings, from which the waste gases may pass 
to their respective chimneys or to the waste heat 
boilers. 

Willoughby Lane Works is not situated in a 
residential area, and.as, in any case, there is no 
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chamber coke plant to the retort houses and 
carburetted water gas plant. 

The conveyors carrying coke from the inter- 

mittent vertical chamber coke plant to the con- 
tinuous vertical retorts and to the carburetted 
water gas plant are fully automatic in operation, 
the flow being controlled by bunker level elec- 
trodes. Further, the size of coke is selected by 
push-button control at the coke plant, according 
to the particular bunker to which it is being 
despatched. 
_ The control gear for each of the four sections 
is grouped in positions most convenient for the 
operator concerned, and with the exception of 
section (i), mimic diagrams are provided to indi- 
cate the sequence in operation. Direct on-line 
starting has been adopted for all conveyor 
drives. Electronic metal detectors are installed 
on the belts from the wagon tipplers to the coal 
crushers and when metal is detected an alarm is 
set off and the belt is stopped automatically. 


CARBONISING PLANT 


There are sixty-four 82in continuous vertical 
retorts, arranged in four benches, each of four 
sections of four retorts, the benches being in one 
straight line. Gaps are left between the four 
benches, but the space between the second and 
third benches is larger, and since coal, coke and 
waste gases enter or leave at this centre section 
the settings may be considered to consist of a 
northern and a southern half. Heating is by 
means of the “‘ lambent heating” system, there 
being twelve external step grate producers 
arranged in four groups of three. The two 


architectural merit in disguising an industrial 
plant of this nature, the orthodox retort house 
building has been dispensed with. No walls are 
provided and protection from the weather is 
afforded by a series of “‘ umbrella” roofs. This 
method of construction showed substantial 
saving in capital cost and has given improved 
working conditions on the settings. 

The tar and liquor system has been designed 
to relieve, so far as is economically possible, the 
difficulties of the disposal of effluent from the 
Board’s chemical works after the manufacture of 
sulphate of ammonia. Use is made of heavy 
spraying, rapid separation of tar and liquor, and 
segregation of retort house liquor, although the 
use of hot gas detarrers has not been considered 
justifiable. 

The normal retort house separators are used 
with the addition of measuring compartments, 
which regulate the quantity of retort house liquor 
bled off with the tar run-off. This liquor is led 
to a separate compartment in the main separator 
and is at present used, after cooling, in the final 
gas bays of the static washers. This avoids the 
use of water at most times of the year and enables 
a stronger final mixed liquor to be produced. 
The ultimate aim is to dispose of this retort house 
liquor separately when a suitable process is 
devised for its treatment. 

The main reinforced concrete separator tank 
consists of three compartments, one for the 
retort house liquor, a central compartment for 
tar, and a third for condenser liquor. The tar 
and liquor pumps, all of which are electrically 
driven, are mounted on top of the tank, whilst 
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the condensers are mounted on a reinforced 
concrete platform immediately above the pumps. 

The overflow from the condenser liquor side of 
the main separator is passed to a 70,000-gallon 
weak liquor tank, where final separation of small 
quantities of tar takes place. The liquor is then 
strengthened by being used as the washing 
medium in the earlier gas bays of the static 
washers. The strong liquors from the washers 
flow to the main works storage. 

The waste heat boilers, as can be seen from 
one of our illustrations, are not housed in an 
orthodox building, but, as with the retort settings, 
are provided with an umbrella roof giving good 
air circulation and cooler working conditions. 
Three boilers are installed, one operating for 
each half of the settings and the third is a common 
standby. The boilers generate steam at 275 lb 
per square inch superheated by 200 deg. Fah. 
Feed water for these boilers is obtained from the 
existing base exchange softener and is acidified 
to release the carbon dioxide, which is then re- 
moved in an air-blown tower. The water is 
finally deaerated before passing to the boilers. 
The boiler feed pumps are operated by steam at 
120 lb per square inch from the main works 
supply and the exhaust steam from the pumps is 
used for feed water heating. 

The steam supply from the waste heat boilers 
is used in the generation of electric power. 
The engines driving the generators exhaust 
at 301lb per square inch and the exhaust steam 
is used on the settings of both retort houses, 
for benzol extraction and for other processes. 

Prior to the inception of the new plant, power 
requirements were met by an internally generated 
direct current supply, except that alternating 
current, from the public supply mains, was used 
for the carburetted water gas plant, the chemical 
works and for deep well pumps. With the 
exception of plant unsuitable for conversion, 
the whole works now operate on alternating 
current. The maximum requirements are about 
700kW. Two out of the three 300kW continu- 
ously rated steam-engine-driven alternators 
are run at a time, and together absorb the total 
output of 18,800 Ib of steam per hour from the 
waster heat boilers. 

The engines driving the generators are fitted 
with specially designed governor gear, which 
maintains the maximum output consistent with 
the steam available. Electric power is generated 
at 415V, 3 phase, and is distributed from the 
power house to the greater part of the works 
at this voltage. For transmission to the coal 
unloading plant it is stepped up to 11,000V 
and transformed down again on the east side 
of the railway. The 11,000V system is linked 
with the public supply mains and any balance 
of power requirement is made up from this 
source. 

The main low tension control board has 
draw-out truck design air break switchgear 
and eight radial feeders from this board are 
divided into two sections, one serving essential 
and the other non-essential plants. A reverse 
power relay on the incoming transformer 
equipment ensures that, in the event of a public 
supply failure, the incoming switch is opened 
and the non-essential feeders are disconnected 
from the busbars. Capacitors are provided 
to raise automatically the power factor of the 
works load to an economical level. 


PURIFICATION PLANT 


The three vertical water tube condensers, 
each of 4-2 million cubic feet a day capacity, 
have common inlet and outlet mains, with suitable 
valves for individual operation, and are normally 
operated in parallel. Each condenser is divided 
into a primary and secondary section, with 
circulated water on the primary section and water 
from the works own well on the secondary 
section. The well water is subsequently used 
for circulating water make-up. In order to pro- 
vide a gravity return for the circulating water 
from the condensers to the cooling tower, which 
is situated on the other side of the railway line, 
the condensers are mounted on an elevated 
platform. The tar and liquor separator is housed 
in the base of this structure. 

Two ‘“ Connersville” exhausters, driven by 
vertical twin-cylinder engines are installed, 
with provision for a third set. Each of these 
exhausters has a capacity of 9-6 million cubic 
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feet a day. Two electrostatic detarrers, each of 
9,000,000 cubic feet a day capacity, have been 
installed and either is capable of dealing with the 
total output. Three four-chamber, ‘** Multifilm ” 
static washers, each of 9,000,000 cubic feet 
a day capacity are operated in series and any two 
of the washers when working together in series 
are sufficient to give adequate washing. 

The oxide purifiers are elevated boxes of rein- 
forced concrete and consist of four sections 
of five boxes arranged in two lines. Each box 
is 30ft square, 7ft deep, and contains two 2ft 3in 
layers of oxide. An overhead transporter spans 
the two lines of boxes and carries a 25 tons per 
hour conveyor for filling the boxes. New 
carburetted water gas purifiers of similar design, 
but consisting of four sections of four boxes, 
have been built in line with the continuous 
vertical retort purifiers, and are served by the 
same travelling transporter. Meters of the 
** Connersville” type, each of 2:4 million 
cubic feet a day capacity, are located in a central 
position beneath the purifiers, there being one 
meter to each section of the purifiers, and attached 
to each meter is a rate of flow indicator which 
enables the four gas streams to be balanced. 
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The general planning of the extensions was 
undertaken by the Board’s Engineering staff, 
which carried out the design of the coal and coke 
handling plant, power house, purifiers, electrical 
installations. 


Amongst the main contractors employed were 
the following - firms :— 


Carbonising — The Woodall-Duckham Con- 
struction Co., Coal and coke handling plant 
foundations and , A structures: Peter Lind and 
Co., Ltd. Belt conveyors: Hugh Wood and Co., 
Ltd. Wagon tipplers : Fraser and Chalmers, Ltd. 
Road weighbrid W. andT. Avery, Ltd. Coal crushers: 
British Jeffrey- iamond, Ltd. Transporter: Bal k 
and Wilcox, Ltd. Coke screens : Robert Cort and Son, 
Ltd. Debreezing screens: A.C.E. Machinery, Ltd. 
Feeders and debreezing screens : Lockers (Engineers), 
Ltd. Portable conveyors : C. H. Johnson Caen) 
Ltd. Exhausters, ammonia washers, meters: W. C 
Holmes and Co., Ltd. Condensers : ‘Ashmore, Benson, 
Pease and Co. Electrostatic detarrers : Whessoe, 
Ltd. Gas valves : Westwood and Wrights, Ltd.; W. C. 
Holmes and Co., Ltd. Water pumps : Sigmund Pumps, 
Ltd. Boiler feed water treatment plant : William Boby 
and Co., Ltd. Steam valves : Hopkinsons, Ltd. Tar 
and liquor pumps: Joseph Evans and Sons (Wolver- 
hampton), Ltd. Instrumentation: Electroflo Meters 
Co., Ltd. Electric motors and alternators : The Lan- 
cashire Dynamo and Crypto, Ltd. Power house build- 
ing : Peter Lind and Co., Ltd. 


Gas Turbine Running on Residual Fuel 


— details have been provided by Ruston 
and Hornsby, Ltd., of about three years’ 
experimental work carried out at Lincoln on 
one of the company’s “3CT” gas turbines 
adapted to burn residual petroleum fuels. Much 
of the work has been carried out in conjunction 
with Esso Development Company, Ltd., who 
have also carried out much investigational work 
in residual fuel burners and an atmospheric 
combustion chamber. An illustration of the 
Ruston “3CT” gas turbine is reproduced in 
Fig. 2 and details of the development of this 
company’s gas turbine have been published in 
these columns on several occasions, together 
with the elbow combustion chamber, which can 
be noted in the illustration. 

In a preliminary series of tests a number of 
ten-hour screening runs were carried out to 
explore the effect of gas temperature over the 
range from 620 deg. to 770 deg. Cent. and the 
benefits to be achieved from using various 
additives, which included magnesium com- 
pounds, zinc oxide and ethyl silicate. It was 
found from these tests that, whilst using mag- 
nesium, a considerable reduction would be 
obtained in the corrosion rate without increasing 
deposition. 

Since these initial tests a 1000-hour test has 
been carried out on a fuel containing 3-5 per 
cent sulphur, together with 50 per cent vana- 
dium, 26 to 62 per cent sodium, and 300 total 
ash expressed as parts per million. A mag- 
nesium additive was used and the test consisted 
of ten 100-hour runs. The turbine blading was 





Fig. 1—Convex and concave faces of nimonic 80 stator blade after removal 
from the turbine on completion of 500 hours’ running 


water washed to remove the small amount of 
deposit on the blades at the end of each 100-hour 
run by means of equipment built into the turbine 
and fed with mains 
water. No stripping of 
the turbine was neces- 
sary for carrying out the 
washing process and no 
other cleaning was re- 
quired during the 1000- 
hour test. The time 
taken for cleaning was 
about two hours. About 
90 per cent of the de- 
posit on the first row of 
turbine stator blades 
could be removed in 
this way and the tur- 
bine swallowing capa- 
city was only 3 per 
cent less at the com- 
mencement of the tenth 
test than at the com- 
mencement of the first. 
The first five-hour tests 
were carried out at a 
mean gas temperature of 
700 deg. Cent, corre- 
sponding to rather more 
than 90 per cent of full 
load on the “TA” gas 
turbine. Fig. 1 shows 
detail views of the con- 
vex and concave faces of 





the first row Nimonic eighty stator blades after 
removal from the turbine on completion of this 
period of 500 hours’ running. The photographs 
were taken by the Mond Nickel Company, who 
examined the blade and considered it to be in a 
satisfactory condition for further service and free 
from serious corrosion. 

During the next five 100-hour tests the range 
of temperatures between 650 deg. and 750 deg, 
Cent. was investigated as well as changes ip 
the additive concentration. Fig. 3 shows a 
view of the highest temperature blading follovw. 
ing water washing at the end of the 1000-hour 
test. 

It is now intended to carry out further long 
tests on the Ruston “3CT”’ gas turbine to 
determine the commercial possibilities of this 
system fully and to build up a background of 
general experience on the operation of gas 
turbines on residual fuel. 





Suez CANAL Report.—The annual report of the 
Suez Canal Company states that the number of transits 
in 1954 rose to 13,215, or 3-8 per cent more than 1953, 
and that the net tonnage also increased, the increase 
being 10-3 over 1953 to attain a total of 102,494,000 
tons. The increase is mainly attributed to oil tankers, 
this class of ship being ee, for 6925 transits and 
65,012,000 tons. Ships of forty-six countries used the 
canal, those of Great Britain representing 32,909,000 
tons, or 32-1 per cent. A scale programme of works 
has been initiated, of which the first part includes the 
creation of a by- — at Port Said and another at Great 
Bitter Lake, the widening and deepening of the 
canal where the cross-sectional area is less than 1250 
square metres. It is-expected that the work will take 


three years to complete. 





Fig. 3—Stator sector following water-washing after 1000 hours’ running 
on Esso medium fuel and magnesium 
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Sawbridgeworth Pumping Station 


On June 17th, the Herts and Essex Water 
Company inaugurated its new pumping station 
at Redricks Lane, Sawbridgeworth. The com- 
pany is responsible for the water supply of a 
rural area Of 146 square miles, extending from 
Bishops Stortford in the north, almost to 
Romford in the south. A considerable pro- 
gramme of expansion has been carried out over 
the past few years, and the company now 
supplies over 3 m.g.d. to 69,000 people. The 
sources of supply are wells in the chalk underlying 
the area, and the company operates two pumping 
stations, one at Roydon with a capacity of 
about 1-1 m.g.d., and the other at Sawbridge- 
worth, which is the subject of this article. 

The accompanying illustrations show the care 
given to the layout and architectural treatment 
of the completed station ; in the interior the 
tiling is coloured blue, and the columns carrying 
the crane rail are faced with engineering brick, 
which is thus used decoratively. The principal 
equipment is grouped, as the second illustration 
shows, into pumps, diesel stand-by set, andcontro] 


| panel. An old station on the same site, in which a 


triple-expansion steam engine driving well and 


| surface ram pump sets are installed, has been 


superseded by the new installation, the capacity 
being increased by 750,000 gallons per day. 

An existing shaft, 7ft in diameter and 170ft 
deep, was utilised for the installation of the well 
pumps of the new station. The shaft had been 
sunk in 1929, and since that time about 580 
yards of headings, connected by 12in diameter 
mains and valves, had been constructed around 
the base of the shaft, in the search for water. 

The pumping machinery consists of duplicate 
vertical spindle, centrifugal borehole pumps 
installed in the shaft and duplicate vertical 
spindle, centrifugal force pumps installed in the 
basement. The well pumps are each of 60,000 
g.p.h. capacity, driven by a 110 hp. slipring 
motor and may be run singly or in parallel as 
demand requires. The surface force pumps are 
also each of 60,000 g.p.h. capacity and are 
identical with the borehole pumps except for the 
difference of five instead of four stages in order 
to deal with increased head and less shafting 
between the driving motor and pump. Each is 
driven by a 140 h.p. slipring motor, with speed 
reduction up to 10 per cent by rotor resistances 
which are installed in the basement and 
controlled from the pump house. The well pumps 


lift water to a contact tank of 270,000 gallons® 


capacity after simple chlorination by the 
injection of chlorine solution, continuously 
recorded, into the pump delivery main as a 
precautionary measure. At present simple 
aeration with no other treatment takes place as 
water enters the contact tank, but there are 
proposals for softening and iron removal, to be 
carried out later on. From the contact tank, a 
return suction main delivers water under positive 
head to the surface force pumps, which lift into 
supply through a venturi tube operating flow- 
measuring instruments. 

No complicated surge problems of water in 
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Castle Donington substation from the north-west, showing line entries, voltage transformers, oil circuit- 
breakers, isolators and overhead connections 


mains have been expected, or so far, appeared 
when the pump sets have cut out abruptly due to 
current failure. As a safeguard, however, the 
existing air vessels on the delivery main from the 
old steam plant are being retained in use. 

The standby alternator is of SOOkVA rating 
at 400V, 50 c/s, 3 phase and the driving 
diesel engine is a seven cylinder solid 
injection unit of 630 b.h.p. and 500 r.p.m. 
This rating can be increased to 693 b.h.p. for 
peak loads by operating the supercharged 
blower. Cooling of the cylinder jacket water is 
normally effected by a heat exchanger through 
which is passed, as coolant, delivery water from 
the borehole pumps. The set is mounted ona 
block of mass concrete insulated from the build- 
ing foundations by 2in thick cork blocks. 

In order to utilise the increased pumping 
capacity it was necessary to reinforce the trunk 
main system and a 12in diameter main was 
extended from Potter Street to Thornwood, a 
distance of 34 miles. This main enables the 
company to supply the Potter Street neighbour- 
hood area of the Harlow New Town which lies 
on high ground, and at the same time ensures the 
rapid replenishment of the company’s principal 
storage reservoirs at Epping. 


The pumping station was designed under the 


direction of the Herts and Essex Water Com- 
pany’s chief engineer, Mr. J. G. Shaw, and the 
architects were Messrs. Scherrer and Hicks ; its 
cost was £122,000, about a quarter of which was 
for pipelines. The building contractor was 
James Whiffin and Sons, Ltd., the main machi- 
nery was supplied by Sulzer Brothers, Ltd., the 
electrical equipment by Lancashire Dynamo and 
Crypto, Ltd., and Erskine Heap, Ltd., and the 
diesel engine set by Ruston and Hornsby, Ltd. 


Castle Donington 132kV Substation 


THE first section of the Castle Donington 
132kV grid substation of the Central Electricity 
Authority was energised recently by means of a 
new 54-mile long overhead line looping into one 
of the existing Nottingham/Coventry feeders. 
This section of the substation has been com- 
missioned to enable a works supply to be given 
preparatory to the commissioning of the new 
Castle Donington power station, where the first 
100MW set is expected to begin production 
this year. As illustrated Castle Donington sub- 
station is of the low double-busbar design and 
divided into three sections, the reserve bars 
being in the form of “‘ horseshoes,” with circuits 
back to back. This layout reduces the overall 
length of a normal double busbar station by 
approximately 50 per cent, but even so the length 
of the station is 800ft. The substation enclosure 
covers an area of 54 acres. The substation will 
have twenty oil circuit breakers controlling 
three 100MW generators, two 275/132kV, 
120MVA auto-transformers, two banks of two 
132/3-3kV, 1OMVA station transformers, three 
bus couplers, two bus sections, six feeders and a 
reactor. There are skeleton bays for a further 
ten circuits as required. To avoid the reserve 
bars of the centre section having to cross the 
main busbar with overhead connections, a short 
length of 132kV, 0-6 square inch cable, two 
circuits per phase, has been incorporated in the 
busbars. The first and third sections of the bus- 
bars are coupled by a 90MVA reactor, which has 
been installed to limit the fault level to the 
rupturing capacity of the B.T.H. 3500MVA bulk 
oil circuit breakers, which are pneumatically 
closed and spring opened. 





Sawbridgeworth pumping station. The interior view shows the standby diesel-alternator, the control panel and the four pump motors 
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Opening of the Water Pollution 
Research Laboratory 


T= study of the treatment of polluted water 
and of industrial effluents was first undertaken 
by the Department of Scientific and Industrial 
Research in 1927, when the Water Pollution 
Research Laboratory was formed. Until 1954, 
however, the organisation carried on its work at 
various temporary laboratories, until the com- 
pletion of its permanent headquarters at Elder 
Way, Stevenage, Herts. The new building was 
opened on Monday, June 20th, by the Lord 
President of the Council, Lord Salisbury. 

The accompanying illustration shows the 
Laboratory, which is not far distant from the 
site of the town centre of the new town now being 
built at Stevenage. Ample laboratory accom- 
modation is provided here, with small-scale and 
pilot-scale laboratories, constant-temperature 
rooms and workshops. There are also offices 
and canteens, a conference room, and a library. 
Large-scale experimental work can be carried on 
in the laboratory’s grounds, and up to 70,000 


tion of the concentration of mud in suspension, 
provided that the instrument is calibrated for the 
type of suspended matter to be expected. 
Several of the investigations in progress relate 
to the behaviour of oxygen in streams and water- 
courses. Experiments are being carried out on 
the solubility of oxygen in water, on its absorption 
by polluted waters and mud deposits, and on the 
concentrations of oxygen necessary to support 
fish and aquatic life under varying conditions of 
pollution. Basic research into the processes of 
sewage purification may also hinge on related 
problems. To understand the mode of action 
of percolating filters, for instance, information 
is required on the factors affecting absorption of 
oxygen from the air by the sewage. Since little 
is known about this, research is in progress to 
determine the rate at which absorption takes 
place and the effect of variable factors such as 
the design of the filter, its physical environment, 
the rate of application, and the chemical nature 


The Water Pollution Research Laboratory, Stevenage, Herts. 


gallons of sewage can be pumped daily, if 
required, from a sewer which crosses the site. 

An indication of the layout and equipment of 
typical laboratories in the building can be given 
by reference to the work now being carried out. 
For example, although most of the analytical 
work required in research on treatment of sewage 
and waste waters is done by the section of the 
laboratory concerned, a room has been equipped 
for carrying out centrally the tests most com- 
monly used for assessing the characteristics of a 
sewage. These are the biochemical oxygen 
demand (a measure of the polluting matter 
which can be oxidised biochemically), the per- 
manganate value (a measure of chemical oxida- 
tion), and the contents of ammonia, oxidised 
nitrogen, and suspended solids. 

One of the most important researches at 
present in progress is the survey of pollution in 
the Thames estuary. A great deal of calculating 
work is necessary to evaluate the results of 
observation, and the calculating machines in- 
stalled in one part of the building are being used 
for this problem. A principal aim of the survey is 
to draw up an “ oxygen balance ” for the estuary 
—to estimate the quantity of oxygen entering the 
water from various sources and the amount used 
in oxidation. Many measurements must be 
made in the field, but the instruments must, in 
some cases, be devised by the laboratories’ staff. 
One such instrument is a submersible turbidi- 
meter. Information about the amount of mud 
in suspension required when studying silting 
and when determining the effect of suspended 
solids on the biochemical oxygen demand of the 
water was obtained by lowering this instrument 
into the water from a dinghy. Light shines from 
one compartment through a fixed thickness of the 
water on to a photo cell in another compartment. 
The amount of light transmitted, shown by a 
meter on board, gives a sufficiently close indica- 


of the sewage. Preliminary experiments are 
being made in which clean water is applied to 
inert, laboratory scale, “model” filters con- 
taining a regular assemblage of glass spheres. 
The rate at which oxygen is absorbed by the thin 
films of water on the surfaces of the spheres is 
measured by adding to the water a large excess 
of sodium sulphite, which reacts rapidly with 
oxygen, and measuring the uptake of oxygen in 
terms of the amount of sulphite oxidised. The 
intention is to proceed gradually, as the nature of 
the problem is unravelled, from idealised filters 
to more realistic filters similar in design to those 
used in practice. Since it would appear that 
aeration in filters is probably largely governed 
by the rate of transfer of oxygen into thin films 
of water, this aspect of the subject is being studied 
in detail, using an apparatus in which films of 
measured thickness and velocity are allowed to 
flow over a glass plate under carefully controlled 
conditions. It is hoped that in addition to 
information which will have a practical applica- 
tion this will provide data which will be useful 
for verifying or extending our knowledge of the 
underlying theory of the absorption process. 

Some idea of the scope of the new laboratory’s 
work will perhaps have been given by these few 
examples. Mention should also be made, how- 
ever, of the treatment of trade wastes. The 
anaerobic purification of wastes from slaughter- 
houses and meat packing plants is one investiga- 
tion of this kind now in progress. 

In his speech at the opening ceremony, Lord 
Salisbury referred to aspects of pollution—of 
the need to improve the condition of the Thames 
estuary, of the disposal of synthetic detergents, 
and of the treatment of radioactive wastes. He 
looked forward with particular interest to results 
of researches on radioactive wastes, which, he 
said, promised to be a very live question in the 
next fifty years. 
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Reduction of Airborne Jet Noise 


THaT the noise from jet-engined aircraft ca, 
cause considerable public nuisance has | 
been recognised by the Ministry of Supply an 
a large amount of work has gone into developing 
means of reducing this noise. The noise fron 
aircraft being run-up for maintenance purpos, 
may be dealt with by mufflers and running 
pens of the type already being developed but the 
reduction of noise at take-off and in flight muy 
be dealt with by other means. 

For about four years Rolls-Royce (amongy 
others) have been engaged, under contract to the 
Ministry of Supply, on the development of mean; 
of reducing jet noise at the source by devicg 
which are, in effect, part of the engine installation, 
The requirements of such devices are that they 
must give a useful noise reduction with no effec 
on engine performance. The magnitude of the 
problem may be appreciated when it is realised 
that a 10,0001b thrust jet engine generate 
sound energy at a rate equivalent to 100 h.p, 

After some preliminary work on_ silencing 
systems which had only limited success, the 
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The sound reducing corrugated nozzles for jet engines 


concept of “‘ corrugated nozzles ”’’ was arrived 
at. These replace the usual convergent pro- 
pelling nozzle of a jet engine and consist of 
nozzles with longitudinal corrugations or flutes, 
A range of nozzles with different numbers of 
corrugations from sixty to four was made and 
tested. The results it was stated by the company 
were most encouraging; the jet noise was 
reduced and, carefully designed, the nozzles 
did not affect the engine performance. The 
pitch of the noise affected by the corrugations 
was found to depend upon the number of cor- 
rugations, and a nozzle with six corrugations 
caused the largest reduction in the loudest 
part of the jet noise. 

The latest nozzle to be tested, gives a noise 
reduction of 11-12 decibels which means a 
reduction in loudness to less than half and 
corresponds to the difference in noise heard 
on the ground between an aircraft flying over- 
head at 1000ft and one flying at about 3000ft. 
Development work is continuing, and when the 
optimum point is reached, production will be 
arranged and engines fitted with these nozzles 
made available. 

All this work has been done on a specially 
designed engine test-stand, but a set of nozzles 
has now been made for the De Havilland 
“Comet” aircraft and will be flight tested in 
the near future. Since the noise heard on the 
ground from a jet-engined transport aircraft 
taking off is about nine decibels more than 
that from a comparable propeller driven ait- 
craft, by fitting corrugated nozzles jet aircraft 
can be no noisier than propeller types. 





Ong-MAN Escape CHAMBER.—The Admiralty has 
developed the one-man escape chamber, and live trials 
of a prototype unit were conducted recently from H.M. 
submarine “ Solent.’’ For the purpose of the trials the 
submarine dived to the sea bed in Loch Ewe and six 
ascents were made, using the chamber, three from 4 
depth of 80ft and three from 128ft. All the ascents were 
made by the Submarine Escape Training Staff of H.M.S. 
“ Dolphin’? and demonstrated the efficiency of the 
submarine escape immersion suit, no underwater breath- 
ing apparatus being used, as the chamber relies on the 
“free ascent” principle. 
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The Computer—Electronics’ 
Contribution to Production* 


By R. MH; BOOTH ¢ 


At an I.Prod.E. Conference it is not surprising 
to find the word “ Production’ in the title 
of a paper, and if the conference is in 1955, it 
can be expected that the word “ electronics ”’ 
willappear somewhere, But why “ computers ”’ ? 
What have they to do with the automatic factory, 
and why should they be hailed as a contribution 
to production? There are naturally many 
answers to these questions, but it is proposed in 
this paper to concentrate on one theme, control. 

Production engineers are vitally concerned 
with control—control of materials and control 
of processes, which in turn means control of 
timing, of temperature, of dimensions, of many 
other variables which only too often live up to 
this name. Control mechanisms of one sort or 
another are old and widely used, and electronics 
has long played its part in the process. 

A good example of the use of electronics in 
introducing precise control is given by the 
application of the ignitron to resistance welding. 
Without its use, or the use of some other elec- 
tronic switch, short, heavy current welds are very 
difficult to obtain, because the currents cannot 
be adequately handled by ordinary relays and 
contactors. Furthermore, the time is not 
controlled accurately, whereas with an ignitron 
circuit the weld can be made to last a predeter- 

















Fig. 1—Copy cam milling machine 


mined number of cycles and to consist of a 
defined fraction of each. 

This is a very simple form of control, because 
only one quantity, time, is controlled. Equally 
simple, and less complicated to carry out, is the 
use of an ordinary thermostat in maintaining a 
constant temperature in an oven. 

The main function of these controls is to keep 
some quantity, such as time or temperature, 
constant. An only slightly more complicated 
case is where the controller has to make one 
quantity directly depend on another. 

None of this, however, can be called computing. 
What is a computer ? What type of control 
qualifies to be called computing ? For the 
purposes of this paper, a computer is defined as a 
box whose output or outputs depend on the 
values of two or more inputs. This type of 
controller can be non-electronic, but is almost 
always driven to electronic methods because 
combinations, i.e. multiple functions are much 
more easily dealt with in that way. 

As an example of the successive degrees of 
complication of control, consider how a milling 
machine can be made to operate automatically. 
It is assumed that it is required to cut a cam. 

In the purely manual use of a milling machine, 





* Paper presented June 17th, at the conference, “‘ The Auto- 
’ Mean?” held by the Institution of 
Production Engineers at Margate.—Abridged. 


anager, E.M.I. Engineering Development, Ltd., 
Division. 


+ Technical M. . 
Industrial Applications 





THE ENGINEER 


the relative position of workpiece and cutting 


tool is controlled by hand setting; the blank 
may be fixed to a turntable and a slide moved 
so that at successive angles enough material is 
removed to arrive at the correct radius. This 
method fits a specification or drawing in which 
the cam is defined, in polar co-ordinates, by a 
table of figures and it is left to the operator to 
blend the successive points into a smooth line. 

By successive cuts, with intervals between for 
inspecting what has been done, a skilled operator 
will be able to make a cam which will comply 
with the drawing. Having done so, a machine 
such as that shown in Fig. 1 can be used to make 
further samples. 

This machine has two turntables, linked by a 
longitudinal shaft so that they turn together. 
One table, as before, carries the work being 
machined, but instead of being manually con- 
trolled, its slide position is held so that the 
distance between the tool and the centre of the 
table is the same as that between the centre of 
the other table and a “fixed ”’ copying stylus. 
To do this requires only a simple proportional 
servo system, with the pressure on the copying 
stylus (converted into infinitesimal movement) 
giving rise to motor drive on the leadscrew 
controlling the slide position. In the diagram 
(Fig. 2), pressure on the stylus S from the master 
M is amplified in A, and provides the motive 
power for the motor M, ; this is geared to the 
leadscrew L, and if the sense (positive or nega- 
tive) of the connection is right, the system will 
operate at any point round the periphery to keep 
the pressure on the stylus substantially zero and 
thus keep the other table away from the cutting 
head by an amount equal to the radius of the 
master at that point. 

There has intentionally been no mention of how 
the pressure on the stylus is converted into 
motive power of the motor ; indeed there need 
be no motor, in the sense of a unit providing 
rotary motions to a leadscrew. The stylus could 
operate a hydraulic system in which it released 
substantially greater oil pressure which directly 
propelled the table. Or the pressure could be 
converted in various ways into a voltage, which 
is amplified in an electronic amplifier to drive 
an electric motor. As long as only the simple 
proportional control is wanted, it does not 
matter which is done. 

But suppose an extra requirement is added ; 
that when a steep cut is being made, the table 
speed is to be reduced so as to avoid excessive 
linear cutting speeds. This is not so straight- 
forward hydraulically, but can easily be carried 
out electronically. 

The diagram had perforce to illustrate a par- 
ticular type of servo system and has, in fact, 
shown an electronic method of achieving the 
extended aim. 

A transducer T is used to convert the pressure 
on the stylus S into electrical voltage and there 
is a tachogenerator G, to provide velocity feed- 
back for stabilising purposes in accordance with 
the dictates of ordinary servo theory. This same 
generator is used to control the speed of the 
table motor M,. As shown, this motor will run 
so that the sum of the voltages from the potentio- 
meter P and the longitudinal generator G, (as 
modified by the function box F) balances its 
own generator voltage from G;. If Fis set so as to 
attenuate G, completely, then M,’s speed will 
be simply proportional to the potentiometer 
setting, but as G, is allowed to become effective, 
it will act so that an increase in radial speed will 
reduce the ‘‘ demanded speed”? from P and so 
the actual speed of M,. The latter is now con- 
trolled from more than one source and so there 
is a computer, however elementary, at work. 

In spite of this complication, the positional 
control of the table position has remained a 
simple one. But if automatic control of this 
machine is carried a stage further, to the extent 
that it needs no master to work it but can use 
information direct from a drawing, then it will 
be found that the position of the table has to 
depend on more than one item of information, 
and there is still more computation. 

Information on a drawing is rarely continuous, 
particularly when it is for a contour of this sort. 
Usually the information is in the form of a table 
of figures and as such it must be fed into the 
machine. Well-known techniques for recording 
information for machine purposes exist ; punched 
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cards, punched tape or magnetic tape can be 
used, Punched tape is often convenient. 

When the hole pattern has been read by the 
machine, it cannot be used in isolation to control 
the table position. If it were, the table could do 
no more than proceed in a series of jerks from 
one dimension to the next, and could only 
produce some semblance of the required shape if 
the points on the tape referred to angles extra- 
ordinarily close together. 

If, however, two points are used by the machine 
at a time, then as soon as it has read the first pair 


Work Table, 
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Fig. 2—Diagram of simple copying machine 


it knows where it must go to next and can act 
appropriately. It can draw a straight line from 
one point to the next and proceed along it. 

This is a rather anthropomorphic argument 
but it can be turned into terms more appropriate 
to engineering. Consider the block diagram in 
Fig. 3. 

Looking first at the slide, the second turntable 
has been removed and replaced by a new lead- 
screw L, working in a nut N, and bearing on the 
copying stylus. It also reproduces a feed-back 
voltage from a potentiometer P,. The motor M, 
drives the leadscrew until this voltage balances 
that from potentiometer P; which is derived from 
the tape. 

The arrangements for driving the turntable are 
unaltered, but a synchronous link, SY, has been 
added between the table and the tape reader. 
The latter thus proceeds from line to line on the 
tape as the table rotates, which is equivalent to 
running down from line to line in the table of 
dimensions, and as a new line comes in it is 
retained or ‘“‘ remembered” until the next line 
is available and is the means whereby two points 
on the contour being machined are used together. 

Advantage has been taken in the relay stores of 
other contacts to obtain voltage outputs. This 
is done by using each relay to switch in a voltage 
proportional to the significance of its digital or 
hole position. The two voltages can now be 
applied to opposite ends of the potentiometer P3. 
whose slider is driven with the tape reader from 
the synchronous link. A duplicate of P; may be 
used to assist change over from a pair of points 
to the next pair. 

The overall effect of this circuit is to extend 
the leadscrew L, by an amount equal to the 
radius of a polygonal figure composed of lines 
joining the successive points represented by the 
dimensions in the table, this radius varying 
uniformly between adjacent reference points. 

With this system there will be no sudden 
jumps in the position of the leadscrew L, and the 
main servo system will continue to drive the 
leadscrew L, so that the table takes up a longi- 
tudinal position relative to the cutting tool 
corresponding to the polygonal figure above. 

Although there are no sudden jumps in the 
position of L; its rate of movement will change 
suddenly as each new point comes in, and this 
means that the resultant shape has sharp corners. 
This can be remedied if we allow the machine to 
take notice not only of the next point, but of the 
one after that as well, so that the curvature of 
successive lines, each now passing through three 
points, can vary in such a way as to make each 
**touch”’ or blend with its neighbour. There 
will now be, in general, an abrupt change of 
curvature when two lines join, but this is a far 
less serious matter than a change of direction. 

To make use of three points instead of two 
requires extra relay stores (Fig. 4) and a new 
unit called a parabolic bridge, shown only as a 
block. 

Examination of Fig. 4 shows that there are 
two independent loops. One, comprising 43, 
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M;, N, and P2, keeps the leadscrew L, at the place 
dictated by the tape ; the other consists of Ls, 
T, Ag, Mz, Land N. It positions the table on the 
instructions of ZL, and thus, indirectly, of the 
tape. The first loop can be eliminated by putting 
P, on L and then using the output of A; to drive 
M,. The disadvantage of this arrangement is 
that all dimensional accuracy is referred to a 
leadscrew (L,) which bears a considerable load 
and which is therefore more subject to backlash 
errors. 


ANALOGUE COMPUTING 


During the course of the imaginary develop- 
ment just described, a simple manually controlled 
milling machine has been turned into an auto- 
matic machine, capable of milling the cam direct 
from a piece of tape produced by a typist direct 
from a table of dimensions. This has only been 
possible because automatic computing facilities 
have been introduced, controllers which take 
account of information from various sources, 
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Fig. 3—Tape input and linear tion 
the second turntable in Fig. 2 


including internal stores or memories, and use it 
all for guiding the machine’s future actions. 

This computing has been analogue computing. 
It is so called because there is always a physical 
representation, an analogue, of the quantity 
being computed, in another physical form. The 
most usual one, and the one employed here, is 
the representation of length or angle as an elcc- 
trical voltage. This is common because of the 
ease with which voltage is converted to and 
from other physical quantities, e.g. from angle 
of rotation by means of a potentiometer, and the 
ease with which different voltages can be com- 
bined and modified, particularly if they are 
alternating voltages and transformers can be 
used. 

With a physical quantity, whether a length or a 
voltage, there is a limit to the accuracy with 
which it can be known. This is not important in 
computing, providing that the analogue quantity, 
in the present case voltage, can be known more 
accurately than that which it is representing. 
Jig borers apart, it is doubtful whether machine 
tools can be considered more accurate than one 
part in ten thousand (0-00lin in 10in), and this 
is the accuracy, with perhaps two to one in hand, 
which should be aimed at in the electrical com- 
puting circuits. Until recently this was not 
possible, but a new technique has recently been 
evolved which enables voltages (strictly speaking, 
their ratios) to be manipulated to an accuracy of 
1 part in 50,000 or better. 

Analogue computing is also particularly 
appropriate when it is necessary to control 
physical quantities which can vary continuously, 
such as the table position in the machine tool. 
When, however, artificial concepts such as money 
are involved, analogue computing ceases to be 
so apposite, because with non-natural or non- 
physical quantities there is rarely a limit of 
accuracy which can be unambiguously stated, 
and the quantity rarely changes continuously. 
In these cases digital computing is appropriate. 
It is much more similar to conventional calcula- 
tion, whether done mentally, with pen and paper, 
or by abacus or bead frame, methods it may be 
remembered which were primarily developed for 
financial reckoning. 

Digital computing deals in numbers, in states, 
in “‘is’s” and “isn’t’s,” not in quantities, An 


electronic computer is not in general concerned 
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with how many volts there are on a Wire, but 
whether there is a voltage there or not. Ulti- 
mately, of course, there must be a limit at which 
one says, “above this is something, below 
nothing,” but successful design ensures that this 
limit is rarely if ever approached from either 
direction. 

Analogue computing was considered as applied 
to an individual machine tool, to the direct 
control of the physical process. Digital com- 
puting may now be used to extend this control 
to the working of the whole factory. 


START OF THE PROCESS 


The process may be assumed to start with the 
placing of orders on the shop floor. There is no 
reason why it should not start earlier, but to do 
so would invoke no new principles and would 
not help the understanding of the more restricted 
phase. 

It is further assumed that there is a description 
of each article in terms of the processes that will 
make it; e.g. how many hours of machining, 
how many of plating, of assembly, how much raw 
material and so on. We will assume that there 
are many different articles being manufactured 
at once in the factory, and so planning and 
scheduling are extremely complex problems. It 
will be seen immediately what a big step forward 
this is from the machine tool problem, where the 
computer only had to take account of two or 
three items of information. 

As in the machine tool problem, the first step 
is to put the information into a form that the 
computer can assimilate. Punched tape could 
be used again, but it is probably more convenient 
to assemble a stack of punched cards, each 
carrying all the information concerning one 
article or operation, or to use direct keyboard 
entry. 

A batch of cards, a day’s worth or a week’s 
worth, having been put into the machine, the 
totals of each class of work and each type of 
material can be arrived at. To go further than 
this, the computer requires knowledge of other 
things, the total capacity available, the raw 
material stock position, and so on. This means 
the possession of quite large storage facilities. 
Stores were met with in the machine tool com- 
puter, but these served only as temporary stores 
for retaining one or two dimensions until that 
part of the contour had 
been machined. The sY 
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referred to by the machine in a fraction of g 
second. 

Another store is required for shop capacity 
under whatever headings, such as turning, milli 
or assembly, as are appropriate. This may be of 
varying degrees of thoroughness, ranging from a 
mere block allocation of hours to a detailed 
allocation of each hour of the day to a particular 










job. 

In this latter case it may be supposed that the 
system is to carry a forward load of a month— 
say 200 hours—and that there are 250 units, 
either machines or men, to be considered. Then 
storage is required for 50,000 unit-hours, and 
it will here be assumed that there is no point in 
breaking down the time further than one hour, 
Each article is assumed to take 500 hours on 
the average and to be broken down into fifty 
operations. Thus, to each of 50,000 forward 
man-hours, a four digit job number is to be 
allocated. This again means a store of about a 
million bits, but considerable economies can be 
made because each operation will normally take 
more than one hour. 

A further input will be required ;_ the store 
representing available capacity must always start 
at the right point. The meaning of this will be 
seen if the system is considered as it might start 
up after a long shutdown ; the first card calling 
for, say, turning capacity is loaded and will take 
the first, say, ten hours of lathe time ; others will 
go on in parallel until one comes along indicating 
the need for capacity in excess of that immediately 
available. It must then take its place in a queue, 
and be timed to begin as soon as the first machine 
is estimated to be free. But this estimate may be 
wrong; as soon as a better estimate, or the 
news that a job has finished, is available, it must 
be entered into the machine so that any compv- 
tation of the completion time of future jobs is as 
up to date as possible. It is important to have 
this information in the machine at the earliest 
possible moment, and so a direct keyboard entry 
should be used. 

A number of outputs will be wanted as well. 
Immediately on entry of the first card, there 
should be a printed output of any raw material 
or component shortages. Another output 
channel should print out the completion time of 
each article, as computed on the basis of the 
information inside the machine, and other 






























stores required in plan- a | 


ning computers may be a ocx 


described 





Parabolic 
Bridge 








stores ; 
information in them may 
and will change, the 
changes are in random 
sequence and occur at 


Tape Reader 
Coded Information 


A3 











random intervals. If an 
article requires two 
dozen 4BA screws, then 
its passage through 
the computer will alter 
the stock position by that 
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screws will in general 
be totally different from 
the first two articles. 

Also, the size of the 
stores is very much larger 
than previously experienced. Each milling 
machine relay store was capable of holding one 
number of four or five decimal digits ; if a stock 
list contains 10,000 items, it may need to hold 
that number of four digit numbers for identifica- 
tion alone. In addition, another four digit 
number will probably be required for the stock 
position, and a third for minimum stock ; other 
information perhaps required to be catalogued 
under each item includes the value of a single 
unit and the time taken on average for new 
deliveries. In computer language this may add 
up to a store of getting on for a million bits, 
compared with the fifteen or twenty of the relay 
stores. 

Such stores are conveniently built in the form 
of magnetic drums. A drum 8in in diameter 
and 8in long can store a million bits and be 





Fig. 4—Complete automatic machine tool with interpolation 
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information which should appear automatically 
includes re-order requests, when minimum stock 
is passed on any raw material, and item, unit or 
article costs both estimated and actual. 

We may then envisage the operation of such @ 
computer as follows : 

(1) Shop loader keys in jobs to be done as 
they are received from estimators. 

(2) Computer refers to material stock drum 
and prints out shortages, with average delivery 
time. 

(3) If no material shortages (or perhaps ne 
delivery dates longer than a certain time, say two 
— takes up next free line on each class of 
work. 

(4) Based on this allocation (which must, of 
course, take into consideration such principles 
as the manufacture of piece parts before assembly) 
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the computer prints out a schedule showing the 
anticipated delivery of each item fed in at (1). 

(5) Completion of any item is fed into the 
computer by a suitable operator—perhaps the 
shop clerk or a stores clerk, or inspection per- 
sonnel. Also keyed is the actual time taken 
(for costing purposes) if the computer does not 
already have enough information to deduce it. 

(6) As each item is complete, the computer 
issues information to the shop for the next item. 
This will only be done if there are no material 
shortages, and it should be possible to issue 
store vouchers during the course of the pre- 
ceding job so that material is already earmarked. 

(7) The information entered under (6) will 
immediately affect the internal organisation of 
the machine but will not print out new schedules 
until a routine regular time (say, once a day) or 
on request, 

(8) As raw material stocks are depleted, re- 
order requests will be printed out, either at a 
minimum stock level or at an anticipatory time 
dependent on delivery time and previous rate of 
usage. 

(9) Also printed out will be costs, at whatever 


Power-Arm 


A NEW power-arm drilling rig, produced by 
Hands-England Oilfields Equipment, Ltd., 
has completed preliminary tests and although 
primarily designed for oilfield prospecting work, 
is suitable, with minor modifications, for 
water wells, quarry blast holes and other mineral 
prospecting work. The “ Drillmaster”’ power- 
arm drill, which we illustrate set up for 
drilling, represents an advanced approach 
to the truck-mounted drill problem; the 
power is centred upon the arm which is pivoted 
at its front end, while the rotary head is mounted 
in trunnions at the rear of the arm. In con- 
junction with hydraulic jacks the arm hoists 
the drill pipe and applies additional loads to the 
drill string during drilling. The “* Drillmaster ”’ 
300 P.A. power-arm rotary drill has a rating of 
300ft of 2#in drill pipe, a rotary speed ranging 
from 80 to 240 r.p.m., and a rotary power 
of 154 h.p. at 240 r.p.m., corresponding to 
4000in-lb torque. Maximum hoisting capacity 
is 3900 lb at 120ft per minute, while the maxi- 
mum power feed is 3500 lb at 8ft per minute. 
Many advantages are claimed for the design 
and, during drilling, quicker additions to the 
drill pipe are possible, since there are fewer 
joints to make and break, there is no unnecessary 
hoisting and lowering of drill pipe to make con- 
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stage and in whatever detail they may be required. 

It will, it is hoped, be appreciated that the 
above description of a hypothetical machine is 
intended to be suggestive only. Many stages of 
design, electronic and clerical, are required to 
turn sucha broad conception into physical reality. 

The above examples have been concerned, 
rather narrowly perhaps, with various sides of 
the mechanical engineering industry. The 
principles have in fact an unlimited field of 
application, to any case where automatic control 
of one sort or another is required. There is, for 
example, the automatic weighing problem. 

The computing in this case is mainly involved 
in converting a succession of individual weights 
into a cumulative one. The equipment basically 
consists of a weighing machine having an elec- 
trical pick-off system, used to preselect the 
amounts of various .substances needed by a 
particular process. All -the substances are 
heaped on the scale-pan in turn before the 
discharge and the scales are therefore concerned 
with cumulative weights only.. The preselection 
can be carried out in several ways, including dial 
setting and the use of punched tape. 


Drilling Ri 
nections, and no Kelly and drive bushings are 
required, so that all units of the drill string are 
identical. The rotary head and swivel are com- 
bined in one mudtight unit mounted above the 
drill string and therefore not subject to flooding 
by drilling fluids such as occurs with more con- 
ventional arrangements. Further, since no 
large opening is required, smaller heavy-duty 
are incorporated in the rotary head. 
The quicker additions to the drill, already men- 
tioned, mean the minimum stoppage period for 
the drilling fluid and the elimination of the 
difficulty of returning the bit back to the bottom of 
the hole. A simpler and lighter drill rig is 
possible and finally the adoption of hydraulic 
transmission eliminates the drive troubles asso- 
ciated with the conventional rotary table. 
Motors mounted in a gearbox at the upper end 
of the drill string rotate the drill pipe and bit, 
and this rotary head, as it is named, is moved up 
and down with the drill string by an arm pivoted 
at its front end. Jacks mounted a short distance 
to the rear of the arm front pivot raise and lower 
the arm, at the rear of which is sited the rotary 
head. A vertical straight line motion is given to 
the rotary head by a system of links attached 
towards the front end of the arm and to the front 
frame and these links move the arm front pivot 
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point forward and rearward to maintain the 
rotary head above a fixed point. The link 
system adopted is a modified form of the Scott- 
Russell straight line motion. A guide mounted 
a short distance above the ground holds the drill 
pipe and bit vertically and Prorilling. the bit from 
wandering when beginning 

The rotary head consists of a * hick-walled 
spindle, through which the drilling fluid is 
passed into the drill string, at the top end of 
which is a wash pipe and packing arrangement 
surmounted by the gooseneck. Two diametric- 
ally mounted hydraulic motors drive the spindle 
through a common gear mounted on the spindle 
itself. Support for the spindle is provided by 
roller bearings, to take the radial loads, and 
a duplex ball bearing to take the thrust loads. 
Both gearing and bearings run in an oil bath, 
while the upper roller bearing is flood lubricated 
at intervals. Trunnions cast on the rotary head 
body form the arm mounting. The arm, which 
is cross-braced to give rigidity, is constructed 
of electrically welded alloy steel tubes. 

Hydraulic power serves the whole rig, twin 
hydraulic cushioned jacks serve the hoisting 
and power feed, while the hydraulic motor 
driving the 34in by Sin duplex mud pump is 
identical with the rotary head motors. A simple 
hydraulic circuit permits three forward and 
reverse speeds at the rotary head and two up 
and down speeds at the hydraulic jacks, the low 
speed closing of the jacks is for power feed and 
allows additional weight to be added to the drill 
string as required. The control valves are 
mounted in a position easily accessible to the 
driller and the hydraulic lines are protected by 
relief valves which can take the full oil supply 
so that the rotary head can be stalled or the 
lifting capacity exceeded without damage. The 
oil is filtered about every three minutes. 

In the centre of the guide is a pair of bronze 
guide bushes, through which the rotating drill 
slides. Each half of the guide bushing has 
handles so that it can be removed to uncover a 
tapered hole in the centre of the guide, into 
which the three-piece drill pipe slip, assembled 
as one unit, is dropped. The removal of a 
further bushing reveals a larger hole having 
tapered walls for handling casing slips, the 
maximum size of casing being of 5in nominal 
bore. Larger size casing can be run into the hole 
by using a spider and slips with the guide 
assembly removed. With the employment of 
certain additional components it is possible to 
use the power-arm for drilling with small- 
diameter casing where loose caving formations 
make this method an advantage. The only 
mechanical drives are from the power take-off to 
a small chain case, from which two short pro- 
peller shafts drive the hydraulic pumps. 





Hydro-Electric Scheme in Northern 
Ireland 


Tue Northern Ireland Ministry of Commerce 
has introduced a hydro-electric scheme to 
develop the natural resources of power in the 
waters of the River Mourne and its tributaries, 
which are now used only on a small scale for the 
generation of electiicity at a private station. 
The scheme provides for the construction of a 
dam with a hydro-electric generating station hav- 
ing a capacity of 18MW near Mulvin, on the River 
Mourne, and a second dam with a hydro-electric 
generating station having a capacity of 9-SMW 
near Sion Mills on the same river. The scheme 
also provides for the electrical interconnection 
of the stations and for their connection with 
existing power sources. The combined stations 
should be able to produce about 78,000,000 units 
annually, which is equal to more than 9 per cent 
of the total quantity sold in Northern Ireland in 
1954, The estimated cost of the scheme is 
£3,750,000, and it is computed that the annual 
cost of producing the 78,000,000 units would be 
some £100,000 less than their cost of production 
in a modern coal-fired station, at the present cost 
of coal. The saving of coal would be some 
47,000 tons a year. One purpose of the scheme 
is to extend the main high-tension transmission 
system from its present terminus at Omagh to the 
proposed stations : at present the principal 
generating stations are all situated on the East 
Coast (at Belfast and Ballylumford). 





_American Section 


THE ENGINEER 


Colorado - Big Thompson Project 


BY OUR AMERICAN EDITOR 
No. IV—-{ Concluded from page 860, June 17th ) 


For the past fifteen years the Colorado - Big Thompson scheme of the U.S. Bureau 
of Reclamation has been the major civil engineering work under construction in 


Northern Colorado. 


last summer to save irrigated lands from crop failure due to drought. 


The scheme is now almost completed and, in fact, functioned 


It gathers 


waters on the western slope of the Rocky Mountains and diverts them through a 
13-mile long tunnel underneath the Continental Divide to the eastern slope, there 


supplementing the irrigation water supply. 


The potential of the water is used in 


several power stations to generate approximately 600 million kWh annually. 


Estes POWER STATION 

bag Estes power station, which is shown in 

the accompanying illustration, is situated at 
the upper end of Lake Estes, near the eastern 
outskirts of the village of Estes Park. This three- 
unit installation serves as one of the “‘ peaking ”’ 
plants for the Colorado - Big Thompson power 
system. The Marys Lake reservoir provides 
forebay storage for the operation of the Estes 
units, and from the Marys Lake reservoir the 
water flows through the Prospect Mountain 
conduit and pressure tunnel to the F*ss gate- 
house, where it enters the Estes penstocxs to be 
transported through the Estes power station to 
Lake Estes. The estimated average annual 
output of the Estes plant is 113,100,000kWh. 

The Marys Lake reservoir, which .occupies a 
natural basin enlarged by the construction of 
two small earth and rock fili dikes, has a total 
capacity of 1107 acre-feet. The estimated 
daily peaking requirements at the Estes power 
plant demand 345 acre-feet of water, and, in 
addition, the reservoir has 150 acre-feet of storage 
reserved for the water content of 16 miles of 
supply conduits and tunnels from Grand Lake, 
should the downstream works be stopped under 
emergency conditions. The intake structure of 
the Prospect Mountain conduit at Marys Lake 
has an 80ft venturi section with a trashrack 
mounted at the entrance. At the end of the 
transition section provisions have been made for a 
12ft 6in by 12ft 6in hydraulically operated fixed- 
wheel gate equipped with a hand pump for 
emergency operation. 

The Prospect Mountain conduit and pressure 
tunnel consists of reinforced concrete pipe and 
tunnel sections, each with a 12ft 6in diameter 
and a 1300 cusecs capacity. The conduit is 
designed to operate under a static head of 4ift 
and the tunnel under a static head of 67ft 6in. 
A restricted orifice surge tank, 50ft in diameter 
and 100ft high, is situated about 200ft from the 
outlet portal of the tunnel. This surge tank 


Fig. 13—Estes power station and switchyard 


provides surge protection for the 1-67 miles of 
upstream aqueduct and provides storage which 
enables the generating units at the Estes power 
station to pick up load quickly. The Estes pen- 
stock gatehouse is a reinforced concrete structure 
housing three 6ft by 7ft 6in hydraulically operated 
high-pressure slide gates and their control equip- 
ment. The hydraulic pumps are operated by 
direct current supplied from batteries housed in 
the building. Emergency closure of these gates 
is activated by push buttons situated in the 
control room at the Estes power plant. 

The three penstocks have a design capacity of 
1300 cusecs, are of welded steel construction, 
78in in diameter and are each about 4085ft long. 
They are equipped with 84in hydraulically 
operated butterfly valves ahead of the turbines, 
These valves are closed when the units are not 
operating to prevent leakage and erosion of the 
turbine wicket gates. The power station structure 
is of reinforced concrete. A machine shop has 
been provided to make minor repairs to the 
generating units, and the control room has the 
equipment required for the remote control of the 
Marys Lake power station and the Olympus 
dam gates in addition to the control equipment 
for the Estes installation. The generator head 
losses are used to heat the building partially. 

Each generating unit of this station consists 
of a generator with a rated capacity of 16,667kKVA 
and 0-9 power factor when driven at 400 r.p.m. 
by a turbine rated at 21,000 h.p. under a net 
effective head of 482ft. The best efficiency occurs 
when operating at a net effective head of 515ft 
and delivering 21,200h.p. The units are designed 
for a runaway speed of 700 r.p.m. at a 548ft head. 
Due to the long penstocks, a pressure regulator 
is provided for each turbine. The generators 
may be motored on the system to provide voltage 
regulation or for spinning standby capacity. 
When the units are motoring the butterfly valve 
on the penstocks is left open to permit leakage 
of water past the turbine wicket gates to cool 
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and lubricate the runner seals, The main leads 
from the generators are taken to the switchyard 
in an underground cable tunnel. The switchyard, 
which is adjacent to the power station, is a con- 
ventional outdoor yard with steel structures, 
Power from each generating unit is stepped 
up to 115kV through a bank of three 6000kVA 
self-cooled transformers. The Estes power 
station switchyard serves as a tie-point for the 
western slope transmission grid, the Marys Lake 
power station, and the Foothills power system, 
Lake Estes was formed by the construction of the 
Olympus dam and serves as the afterbay of the 
Estes power plant. 


PoLe Hitt Power STATION 


The accompanying illustration shows the Pole 
Hill power station under construction in the 
Little Hell Canyon about 10 miles east of Estes 
Park and 4 miles south of the Big Thompson 
River in the catchment area of the North Fork 
of the Little Thompson River. This single-unit 
installation is a base-load plant similar to the one 
at Marys Lake. Water for power generation is 
supplied from Lake Estes through the Olympus 
siphon and tunnel and the Pole Hill tunnel and 
canal to the Pole Hill gatehouse, where the water 
enters the Pole Hill penstock to be passed through 
the Pole Hill power plant. The estimated annual 
flow delivered through the Pole Hill power plant 
is 340,000 acre-feet, which included 30,000 acre- 
feet obtained from the Big Thompson River at 
Lake Estes. The estimated annual power 
output of the plant is about 213,800,000kWh. 

Lake Estes serves as a re-regulating reservoir 
for the Estes plant and as the forebay for the 
Pole Hill plant and has a total storage capacity 
of 2659 acre-feet, including 420 acre-feet of 
operating capacity. The headworks for the inlet 
to the 0-8 mile long Olympus siphon include 
two 6ft 3in by 8ft motor-driven, screw-lift fixed- 
wheel gates. The Olympus siphon discharges 
into the Olympus tunnel, which is connected to 
the Pole Hill tunnel by a short closed conduit, 
The Olympus and Pole Hill tunnels are 1-8 miles 
and 5-4 miles long respectively, and both are 
9ft 9in horseshoe sections with 550 cusecs 
capacity. The water flows from the Pole Hill 
tunnel through a lined canal for. a length of 
2600ft to the Pole Hill gate structure. 

The Pole Hill gate structure has a reinforced 
concrete sub-structure and a_ prefabricated, 
insulated metal superstructure. This structure 
houses a hydraulically-operated, 8ft. by 10ft 6in 
fixed-wheel penstock gate and an automatic 
siphon spillway. The gate can be opened or 
closed at the gatehouse and can be closed by 
remote control from the power station. The 
gate closes automatically upon load rejection, 
penstock failure, or low water in the power 
plant forebay. The siphon spillway discharging 


Fig. 14—Pole Hill power station and switchyard under construction 
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Fig. 15—Flatiron power and pumping station under construction 


into a natural drainage channel provides the 
penstock by-pass. A check structure in the 
natural drainage channel diverts the water into 
the power plant afterbay, which is formed by a 
small earth dam across the tail-race channel. 
The Pole Hill penstock is an 8ft diameter, 1850ft 
long, welded plate steel conduit with a capacity 
of 550 cusecs. 

The Pole Hill power station is an indoor 
installation with a reinforced concrete sub- 
structure, and its superstructure consists of 
insulated metal wall panels attached to a struc- 
tural steel frame. The station is unattended, 
with local control or remote control supplied 
from the Flatiron power station. The generating 
unit of the station is equipped with a generator 
rated at 35,000kVA, 0-95 power factor, when 
driven at 450 r.p.m. by a turbine with a rated 
capacity of 47,500 h.p. at 815ft of net effective 
head. The head varies from 810ft to 840ft, 
and best turbine efficiency is obtained when 
operating at an 825ft head and 40,000 h.p. The 
unit is designed for a runaway speed of 832 
rp.m. The turbine is equipped with a pressure 


regulator with float control for operation as a 
synchronous by-pass similar to the equipment 
at Marys Lake. Synchronising the generator 
with the grid system is possible only at the 
Flatiron power station, but the generator is 
normally automatically loaded continuously to 
the maximum possible with the water available 
by means of a float-operated gate limit control. 
The main power leads from the generator feed 
directly into a 35,000kVA, self-cooled transformer 
situated on the power station deck, and the 
115kV Pole Hill circuit is connected to the Flat- 
iron switchyard situated adjacent to the Flatiron 
power and pumping plant. 


FLATIRON POWER AND PUMPING STATION 


The Flatiron power and pumping station, 
which is shown under construction in the accom- 
panying illustration, is situated in the Chimney 
Hollow at the base of Bald Mountain, approxi- 
mately 10 miles west of the town of Loveland, 
Colorado, and 4 miles south of the Big Thompson 
River. This station is a peak-load plant within 
the power grid and contains two conventional 
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generating units supplemented by a reversible 
pump-turbine unit. The rated capacity of the 
plant is 69,700kW. Water from the Pole Hill 
afterbay flows through the Rattlesnake tunnel 
to the Rattlesnake reservoir, which serves as the 
forebay for the Flatiron power plant. Water 
from the Rattlesnake reservoir is transported 
through the Bald Mountain pressure tunnel 
to a valve structure controlling the Flatiron 
penstocks. The annual flow through the instal- 
lation is the same as that through the Pole Hill 
power plant—340,000 acre-feet. The estimated 
annual output from the two conventional turbo- 
generators is 279,500,000kWh. The pump- 
turbine unit adds about 1,000,000kWh during 
the time it generates each year. 

The inlet to the Bald Mountain tunnel at the 
Rattlesnake reservoir consists of a trashrack 
structure, with provision for the control of water 
flow. The Rattlesnake reservoir has an active 
storage capacity of 1400 acre-feet, with the daily 
fluctuation for power peaking requiring about 
400 acre-feet. The Bald Mountain pressure 
tunnel, which operates at a 66ft static head, is a 
reinforced-concrete-lined structure, 6750ft long 
and 10ft 6in in diameter. Near the outlet portal 
of the tunnel is a restricted orifice surge tank 
81ft high and 50ft in diameter, having the same 
function as the Prospect Mountain surge tank at 
the Estes power station. 

The reinforced concrete penstock valve struc- 
ture contains two 84in butterfly valves to shut 
off the flow into the two penstocks. The valves 
have local opening control facilities and can be 
closed by local facilities at the valve house or 
by remote control from the Flatiron power 
station. The closing time for the valves is thirty 
seconds and the opening time is thirty seconds, 
plus the time required for filling the penstocks, 
which is about two hours. The two penstocks 
are each approximately 6000ft long, and vary in 
diameter from 84in at the upper end to 72in 
near the turbines. The penstocks terminate at 
butterfly valves in the power station. The 
reinforced concrete power and pumping station 
structure is shown in cross section in the accom- 
panying drawing. It constitutes a representative 
example of what has recently become known in 
the United States as a semi-indoor installation. 
The station houses two conventional generating 
units operating with water from the Flatiron 
penstocks and one pump-turbine operating with 
water from the Carter Lake reservoir or the 
Flatiron afterbay. In addition to housing the 
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SECTION THROUGH PRESSURE REGULATOR. 
Fig. 16—Cross sections through the Flatiron power and pumping station 















control equipment necessary for its own opera- 
tion, the station also contains the control 
equipment for the Flatiron switchyard and the 
remote control equipment for the operation of 
the Pole Hill power plant. 

Each of the conventional generating units 
consists of a generator rated at 35,000kVA and 
0-9 power factor, when driven at 514 r.p.m. 
by a turbine with a rated capacity of 48,000 h.p. 
at a net effective head of 1055ft. The head 
acting on the turbines may vary from 1020ft to 
1115ft, with the best efficiency being obtained at 
39,000 h.p. and a 1055ft head. The units are 
designed for a runaway speed of 950 r.p.m. and 
each one is equipped with a pressure regulator 
on account of the long penstocks incorporated 
in the installation. 

The pump-turbine is the first of its kind 
to be designed by the Bureau of Reclamation 
and is a fixed-vane unit capable of pumping or 
generating at two speeds. It will operate 
as a motor-driven pump when delivering water 
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Fig. 17—Grid control board at the Flatiron despatching centre 


from the Flatiron afterbay into the Carter Lake 
reservoir, and as a water-wheel-driven generator 
when discharging water from Carter Lake into 
the Flatiron afterbay for delivery to the Horse- 
tooth feeder canal. Due to the existing topo- 
graphy in the vicinity of the Flatiron power 
station and the Lake storage basin, 
a pump-turbine was found to be the most 
economical installation to facilitate the transport 
of water to and from Carter Lake. The two- 
speed unit selected operates with an overall 
efficiency greater than a single-speed design 
and thus has more than justified the increased 
cost. A 42in submerged tube valve has been 
installed to by-pass the unit when the irrigation 
requirements exceed the water capacity as a 
turbine. 

When acting as a motor-driven pump the unit 
will deliver 370 cusecs against a head of 240ft 
when operating at 300 r.p.m. The head varies 
from 140ft to 290ft and the second speed of 
operation is 257 r.p.m. The synchronous motor 
is rated 13,000 h.p. at 300 r.p.m. and 10,700 h.p. 
at 257r.p.m. Water is transported to the bottom 
of the Carter Lake reservoir through an 8ft 
diameter steel penstock and pressure tunnel 
system, 1-1 miles long. A butterfly valve is 
provided at each end of the system to permit 
unwatering for maintenance. No governor 
is provided ; however, the 76in butterfly valve 
adjacent to the pump is used to assist in 
reducing the motor starting requirements and 
in synchronising the unit. Provision is made 
for connecting the unit electrically to either 
or both of the main generating sets, and 
the motor is designed for full voltage starting. 
The Carter Lake reservoir has 109,100 acre- 
feet of active storage capacity and is used 
as one of the storage reservoirs for the imported 
water which will be released at the proper time 
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to meet irrigation requirements. Water from 
this reservoir is released to the St. Vrain supply 
canal and the Boulder supply canal; water is 
also released to supplement the flow in the 
Horsetooth feeder canal, at which time the 
pump-turbine is used for power generation. 

When operating as a _ turbo-generator, . the 
unit has the following rated capacities :—257 
r.p.m., 8500kVA, unity power factor, and 300 
r.p.m., 10,000kVA unity power factor. The 
amortisseur windings provided for motor starting 
will start the unit in either direction and the 
automatic field application equipment avoids 
the necessity of synchronising the unit as a 
generator. 

It is well known that in applications of the 
pumped storage principle, pumping is done during 
periods of low load demand, or during off-peak 
periods when the power costs very little. Power 
is generated during peak load periods when it 
can be sold at a much higher rate. In this 
manner, pumped storage can be economical and, in 
proper application, can 
be made self-liquidat- 
ing and profitable. The 
Flatiron pump-turbine 
is being used for pump- 
ed storage, although it 
was primarily intended 
for use as an irrigation 
pump. As the pump- 
turbine is not intended 
for regulating load it does 
not have movable wicket 
gates or a governor. 
When starting as a tur- 
bine, it is synchron- 
ised by means of a but- 
terfly valve. In starting, 
the valve is first opened 
by asmallamount. This 
admits sufficient water to 
bring the unit up to about 
95 per cent of normal 
speed. Then, by open- 
ing a by-pass valve, the 
speed comes up to nor- 
mal and the unit can be 
put on the line. Follow- 
ing this, the butterfly 
valve is opened fully and 
the generator output will 
correspond to the head 
existing at that time. 
Another method of synchronising is obtained 
by starting up with the butterfly valve to about 
200 r.p.m. and motoring the unit on the line up 
to synchronous speed, then switching to generat- 
ing and opening the butterfly valve wide open to 
develop full power. : 

Because of its dual function, the pump-turbine 
was developed as a two-speed unit so that it 
can be operated at the proper speed to obtain 
maximum overall efficiency when pumping as 
well as when generating power. The runner 
is submerged below the level in the tail- 
race so that the pump is primed at all times, 
ready to start pumping. “‘ Ampco” bronze 
wearing rings are provided on the runner, and 
stationary seal rings of a different composition 
are provided on the upper and lower cover plates. 
The main shaft has a stainless steel sleeve in the 
packing box where it passes through the upper 
cover plate. Provision has been made for 
unwatering with compressed air, if it is desired 
to start with reduced torque. 

Leads from each one of the generating units 
at the Flatiron station are taken to the adjacent 
switchyard in an underground cable tunnel. In 
the switchyard, power from each of the main 
generating units is fed into the transmission 
system through a transformer with a self-cooled 
rating of 35,000kVA and a forced air rating of 
46,667kKVA. The afterbay of the power plant 
and the forebay of the pumping unit has been 
formed by the construction of a low earth dam 
across Chimney Hollow. This afterbay has an 
active capacity of about 400 acre-feet for re- 
regulating the peaking flows through the Flatiron 
plant. 

FLATIRON DESPATCHING CENTRE 

In the immediate vicinity of the Flatiron power 

and pumping plant is the building housing the 
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despatching office. Although this office has been 
constructed as a part of the Colorado - Big 
Thompson project, it has become the nerve 
centre of the entire systems of reservoirs, power 
plants, and transmission facilities constructed 
under various Bureau of Reclamation schemes in 
Colorado, Wyoming and Nebraska. It is the 
responsibility of this office to plan and schedule 
releases from the various reservoirs as well as to 
schedule electric generation and the transmission 
of power to the load centres. 

The centre is officially known as the head. 
quarters of the Upper Platte System in Region 7 
of the Bureau of Reclamation. Its creation was 
directly due to the growth of the interconnected 
Upper Platte system from one short section of 
transmission line in the neighbourhood of 
Guernsey, Wyoming, into a vast network of 
2200 miles of high-voltage transmission lines 
by means of which 110 wholesale customers of 
the Bureau are served. The control room of the 
centre is dominated by a 10ft high control board, 
which is shown in our final illustration. Con- 
tained on this semi-circular board is a power 
system diagram which shows and identifies all 
the power plants, pumping plants, substations, 
significant switching points and interconnecting 
ties with other power grids. There are also 
instruments which record the electric operating 
conditions and data which are required by the 
despatchers in performing their direction of the 
orderly operation of the system to achieve utmost 
efficiency. 

Power operating conditions all over the inter- 
connected system are recorded instantaneously 
on the power despatcher’s control board. This 
information flows into the despatching head- 
quarters by a telemetering process and includes 
such data as the power generation at each of the 
power plants on the system, total generation 
throughout the system, total load, interchange 
with other connected systems and system fre- 
quency and time error. The despatching office can 
communicate with key points throughout the 
system by means of carrier current telephone, 
very-high-frequency telephone, and the Bell 
telephone system. The Flatiron centre directs 
the release of water and the despatch of power on 
the Colorado - Big Thompson, the Kendrick and 
the North Platte projects and on affected parts 
of the Missouri River Basin project. Apart from 
the day-by-day, minute-by-minute despatching 
function, the headquarters prepares an annual 
plan of operation to serve as the guide for opera- 
tions during each year, starting on November Ist. 
Long-range operational studies are made and 
from these are prepared estimates of the future 
energy capabilities of the system. The various 
reclamation districts, in turn, prepare estimates 
of their future power requirements. Balancing 
these two against each other, it is then possible 
to forecast whether it will be necessary to make 
outside purchases of power to meet the require- 
ments or whether there will be surplus energy 
generated within the system available for sale. 
The results of the long-range studies are also 
used for establishing budget estimates and for 
compiling reports, such as those submitted to the 
U.S. Federal Power Commission. 

The Colorado-Big Thompson scheme was 
designed and constructed under the supervision 
of L. N. McClellan, chief engineer of the U.S. 
Bureau of Reclamation. 


Titanium Welding in a Controlled 
Atmosphere 

A TECHNIQUE for the fusion welding of 
titanium alloys has been developed by the 
Solar Aircraft Company, of San Diego, California. 
In the molten state titanium absorbs many gases, 
such as oxygen, nitrogen and hydrogen, which 
tend to make welds in the metal brittle. There 
fore, fusion welding of titanium alloys is usually 
performed in a controlled atmosphere employing 
an inert gas. In welding sizable titanium aircraft 
components, the company found it desirable to 
make a gas-tight plastic tent which is opened and 
closed by means of a zip fastener. The tent is 
fastened to a standard welding manipulator. 
The operator wears long-sleeved rubber gloves, 
sealed to the plastic bag, and thus gains freedom 
of movement. Inside the plastic tent, the atmo- 
sphere can be controlled to obtain good welds. 
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Locomotive Men’s Wages 


Following the end of the locomotive men’s 
strike on Tuesday of last week, Lord Justice 
Morris, Who was appointed by the Minister of 
Labour to act as referee in the wages dispute, 


intervi representatives of the British Trans- 
port. Commission, the Associated Society of 
Locomotive Engineers and Firemen, and the 
National Union of Railwaymen. These parties 
had all agreed that they would accept “ imme- 
diately and without question’ the referee’s 
decisions. 

Those decisions were announced last Monday 
evening. The referee was asked to decide on 
basic rates for drivers and motormen and to 
consider submissions made to him concerning 
the appropriate rate for “ third year” firemen. 
The figures considered by the referee as appro- 
priate basic weekly wages for drivers and motor- 
men employed on British Railways were : first 
year, £8 16s.; second year, £9 7s.; and third 
year, £9 18s. The current basic weekly rates are 
£8 15s., £9 5s. and £9 15s. respectively, so that 
the increases will range between 1s. and 3s. a 
week. For third-year firemen, Lord Justice 
Morris recommended no change in thebasic 
weekly rate, which therefore remains at £8 4s. 

In the settlement of the strike it was agreed 
that there should be an extension of the mileage 
payment system which already operates on British 
Railways, and it was ised that considerable 
benefits would accrue therefrom to both drivers 
and firemen. Discussions on this matter be- 
tween the British Transport Commission and the 
two unions began on Tuesday. 


Coal Stocks 


On Monday last, the Minister of Fuel and 
Power, Mr. Geoffrey Lloyd, was asked in 
Parliament how much coal had been imported 
to date this year, and at what cost in dollars 
and otherwise. In reply, the Minister said 
that, up to the end of May, 4,500,000 tons of 
coal had been landed at a cost of £27,500,000, 
of which nearly £5,000,000 was payable in dollars. 
It was not yet possible, he added, to estimate 
the dollar cost of imports in the full year, but a 
substantial part of our requirements would 
have to be obtained from the U.S.A. 

The Minister was then asked for a statement 
on the current coal position, and also on the 
effect of the railway strike upon the production, 
export and import of coal. In answer to this 
question, Mr. Lloyd said that there was little 
loss of coal production through the rail strike 
and little reduction of imports, though exports 
were considerably curtailed, and about 1,000,000 
tons had been stockpiled on the ground near 
the pits. Through disputes at the mines, however, 
1,900,000 tons of coal had so far been lost this 
year. On June 4th, total distributed anid un- 
distributed coal stocks were 13,300,000 tons 
against 15,200,000 tons on the corresponding 
date last year. All possible steps were being 
taken, the Minister continued, to build up 
adequate coal supplies for next winter. It was 
too early yet, however, to make any statement 
on the prospects for any one class of consumer. 


Overseas Trade 


The Board of Trade has now given some 
further details about Britain’s overseas trade 
results in May. It says that, after the high level 
of imports reached in the first quarter of this 
year, the lower figure recorded for April seemed 
to indicate a downward trend in arrivals. That 
trend continued during May, when notwith- 
standing a longer working month, the value of 
imports declined to £290,300,000. 

Owing to differences in timing between the 
dates of receipt of cargoes and the dates of 
recording the trade accounts, it is not possible to 
Say with certainty whether the May figures were 
affected by the strike at the docks which began 
on May 23rd. It is clear, however, that the effect 
of the dock strike could not have accounted for 
the whole of the drop in imports. The average 
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rate of imports in April and May was about 
10 per cent lower than the average for the first 
quarter of the year, though still nearly 8 per cent 
higher than in the comparable months of 1954. 
At the beginning of this year, however, imports 
were coming in at a high rate, and during the 
first five months of this year were 16 per cent 
higher than in the corresponding period of 1954. 

Exports from the United Kingdom in May, the 
Board of Trade says, moved in the opposite 
direction to imports, the recorded value being 
£249,400,000. In the two months April and May, 
the average value of exports was £247,000,000, 
which was only a fraction below the nigh 
level recorded in the first quarter of this 
year, when the effects of last October’s dock 
strike were still noticeable. In April and May 
exports were about 9 per cent more in value than 
in the corresponding months of 1954, the volume 
being much about the same as in the first quarter 
of the year. Re-exports in May were valued at 
£8,300,000, making the excess of imports over 
total exports nearly £33,000,000. Taking the 
average of April and May, the excess was 
£48,000,000, compared with _£77,000,000 a 
month in the first quarter of the year. The visible 
trade deficit in the first five months of this year 
averaged £23,000,000 a month more than in the 
comparable period of 1954. 


Delays in the London Docks 


In these notes in last week’s issue there was a 
reference to an inquiry by the transport com- 
mittee of the London Chamber of Commerce into 
complaints of delays in the Port of London, 
suffered by importers and exporters. An interim 
report on the matter has now been made by the 
London Chamber of Commerce, which sets out 
some of the difficulties and makes some sug- 
gestions for overcoming them. 

This report says that the delays occur mainly 
to exports sent to the London docks by road 
transport. About this, the Port of London 
Authority has stated that the difficulties must be 
chiefly attributed to the ban on overtime working 
which operated early in 1954 and culminated 
in a complete stoppage of work last October. 
After the strike there was a period of great 
pressure to clear up the accumulated traffic, and 
almost as soon as the position returned to normal 
a further strike (which, as we go to press, is still 
in progress) was called by the National Amalga- 
mated Stevedores and Dockers. At times of 
severe pressure some delays are inevitable, the 
Port of London Authority has explained, but it 
asserts that, with freedom from labour troubles 
and with the co-operation of all the interests 
concerned, an orderly flow of traffic can be 
achieved and delays can be reduced to a mini- 
mum. 

In its report the London Chamber of Com- 
merce expresses the view that the main cause of 
the difficulties in the Port of London is the 
indiscipline and lack of responsibility of sections 
of dock labour. The report adds that “‘it is 
most desirable that the proposed inquiry into the 
operation of the National Dock Labour scheme 
should be held at the earliest opportunity.”’ It is 
also considered that a contributory cause to the 
delays in the port has been the shortage of adequate 
labour. Another suggestion made in the report 
is that at times of severe pressure and in order to 
ensure that export cargoes may be loaded in 
time, some form of shift working might be intro- 
duced to secure temporary relief. The London 
Chamber of Commerce feels that, although the 
trade unions and the men may object to com- 
pulsory night work, it might be possible to obtain 
agreement for a limited number of gangs volun- 
tarily to undertake such work on occasions when 
there is congestion. 

The report goes on to make some suggestions 
about relieving the congestion of vehicles at the 
docks, improving the layout of sheds, widening 
roadways, and setting up lightering depots. It 
ends by saying that the investigating committee 
realised that there were so many aspects to the 
problem of congestion at the London docks that 






it would not be possible to do full justice to the 
subject in a short space of time. It was also felt 
that it would not be desirable to deal in any 
detail with such questions as labour and mech- 
anical aids while the dock strike was in progress. 


Monopolies Commission 


Several questions bearing on the work of 
the Monopolies Commission were answered 
in the House of Commons on Thursday of last 
week by the President of the Board of Trade, 
Mr. Peter Thorneycroft. He said that since 
the Monopolies Commission was set up, it 
had produced eleven reports; on eight of which 
action had already been taken. At the present 
time the Commission had nine enquiries on 
hand and it was expected that reports on at 
least three would be received before the end 
of the year. 

Mr. Thorneycroft went on to say that he 
proposed to send to the Commission a further 
general reference covering common prices and 
level tendering, both of which had been much 
in the public mind in recent months. In addition, 
it was intended to make a number of individual 
references, but, Mr. Thorneycroft added, he 
wished to emphasise again that the making 
of a reference in no way prejudged the question 
whether or not the arrangements involved 
operated against the public interest. It was 
indeed one of the Commission’s main functions 
to inquire into that point. The references it 
was proposed to make very shortly would be 
on the supply of steel frames for buildings ; 
electrical street lighting ; tea; chemical fer- 
tilisers, and electric batteries. 


Human Relations in Industry 


Last Friday, the Minister of Labour, Sir 
Walter Monckton, Q.C., addressed the Inter- 
national Labour Conference assembled at 
Geneva. His talk dealt, for the most part, 
with this country’s experiences in industrial 
relationships. Sir Walter said that voluntary 
methods of agreement were the basic element 
of this country’s policy, a policy which was 
designed to keep State direction out of industrial 
relations and daily work as much as possible. 
The British Government’s view was that the 
“carrot and the stick could no longer be 
regarded as the only driving forces on which 
industry should rely.” 

Sir Walter went on to enumerate what he 
called five basic elements for the creation of a 
policy of confidence between management and 
workpeople. They were, he said, the payment 
of fair wages and the observance of good con- 
ditions ; proper and adequate supervision and 
control to ensure an even flow of work ; pro- 
vision of information and the perfection of the 
art of communication; joint consultation, 
and, finally, the recognition of the human factor 
as being of outstanding importance. 


** Better Ways ”’ 


This week, the British Productivity Council 
has published a booklet (price 2s. 6d.) entitled 
Better Ways. It is described as a “ primer of 
productivity,” and in it there are set out a series 
of case studies from various industries which 
demonstrate the effectiveness of improved 
methods. Throughout the booklet it is empha- 
sised that such methods will produce but little 
result if good industrial relations have not 
first been established. Some of the chapters 
are therefore devoted to the human problem. 

An introduction to the booklet explains 
that the object of the various techniques des- 
cribed is not merely to raise output. The mean- 
ing of higher productivity is to raise output, 
while at the same time saving man-hours, material, 
space, machine time or fuel and power—any ‘or 
all of them at once. A sound understanding 
of the techniques, it is acknowledged, will not 
necessarily make good management, but, the 
booklet claims, it “ will go a long way towards 
1 gg 
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Personal and Business 


Appointments 


Mr. E. R. Sisson has been appointed technical 
? te. manager of Smiths Aircraft Instruments, 
td. 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
announces the appointment of Mr. H. H. Daker as 
patents officer, in succession to the late Mr. R. L. 
Cleaver. 


CROMPTON PARKINSON, Ltd., announces the 
appointment of Mr. D. H. Leeson as home sales 
manager of its associated company, Cooke and 
Ferguson, Ltd. 


Tue Atias DizseL Company, Ltd., Wembley, 
announces the appointment of Mr. A. E. Morgan, 
A.M.I.Mech.E., to the board. He has been the 
company’s works manager since 1946. 


BRITISH TYRE AND RUBBER COMPANY, Ltd., Herga 
House, Vincent Square, London, S.W.1, states that 
Mr. Thomas Hartley, Mr. S. G. Deaves, and Dr. 
W. D. Scott have been elected directors. 


Mr. W. K. Tate has been appointed managing 
director of Thomas Glover and Co., Ltd. He is also 
joining the board of the parent company, Glover and 
Main, Ltd., 48, Grosvenor Gardens, London, S.W.1. 


THE MINISTER OF TRANSPORT AND CIVIL AVIATION 
has appointed Mr. J. Emlyn Jones, A.M.I.C.E., to be 
divisional road engineer, Scotland division, in 
succession to Mr. J. A. Burnett, M.I.C.E., who is to 
retire on October 31st. 


Mr. C. G. F. Pritcuett, M.I.E.E., has been 
appointed chief engineer of Chloride Batteries, Ltd., 
Clifton Junction, Manchester, in succession to the 
late Mr. C. P. Lockton. He has been a director of the 
company since May, 1952. 

Davy AND UNITED ENGINEERING COMPANY, Ltd., 
Sheffield, states that Mr. W. W. Franklin, chief 
engineer and a director, is to become technical direc- 
tor of the company on July Ist. Mr. J. B. Bucher, 
A.M.I.Mech.E., is to succeed him as chief engineer. 


Dr. ARTHUR PorTER has been appointed to the 
chair of light electrical engineering, tenable at the 
Imperial College of Science and Technology, Univer- 
sity of London. Dr. Porter has been head of the 
— division of Ferranti, Ltd., Toronto, since 


Hoover, Ltd., states that Mr. R. J. Pycock, chief 
production engineer at the High Wycombe factory, 
has been appointed technical superintendent of the 
Meadowbank factory, Sydney, of Hoover (Industries) 
Pty., Ltd. Mr. D. Hamlyn has been appointed chief 
production engineer at High Wycombe. 

Mr. S. H. IRELAND has been appointed general 
works manager of the Small Heath group of the 
B.S.A. Company, Ltd., on the retirement of Mr. 
J. A. T. Dickinson. Mr. Herbert Hopwood, chief 
designer of B.S.A. Motor Cycles, Ltd., has been 
appointed chief engineer at the Birmingham works, in 
succession to Mr. H. Faulkner, who has reached 
retiring age. 

THORN ELECTRICAL INDustTRIESs, Ltd., has an- 
nounced some changes in the sales organisation of its 
Atlas lighting division. Mr. E, W. King, formerly 
Midlands area sales manager, has been transferred 
to the head office; Mr. R. S. Gowing and Mr. 
M. J. Donaghy have been appointed area sales 
managers in North and South London, respectively, 
and Mr. L. A. Moir will be responsible for dealing 
with large wholesalers in the London area. 

KELVIN AND HuGHEs, Ltd., announces the following 
appointments to the boards of three of its subsidiary 
companies: Kelvin and Hughes (Aviation), Ltd., 
Mr. F. W. Bates, Mr. R. W. Dunn, Mr. D. H. 
Perkins, and Mr. G. Wikkenhauser; Kelvin and 
Hughes (Industrial), Ltd., Mr. P. J. A. Turner, 
chief engineer at the Glasgow factory ; Kelvin and 
Hughes (Marine), Ltd., Mr. H. R. Whitfield, chief 
radar engineer, and Mr. R. M. Stephenson, overseas 
sales manager. 


Business Announcements 


Bruce Presies AND Co., Ltd., Edinburgh, states 
that its works will be closed for the trades holiday 
from July Ist to 18th inclusive. 

MATTHEW HALL AND Co., Ltd., Dorset Square, 
London, N.W.1, states that its telephone number has 
been changed to Paddington 1212. 

Geo. ROBSON AND Co. (Conveyors), Ltd., Hodgson 
Street, Sheffield, 3, states that its telephone number 
has been changed to Sheffield 27463. 

INDUSTRIA (BEARINGS), Ltd., states that it has 
moved its London office and stockroom to 115, 
“a Avenue, Ealing, W.5 (telephone, Acorn 


Hiccs Morors, Ltd., Witton, Birmingham, 6, 
states that its works and offices will be closed for the 
annual holiday from July 22nd until August 8th. 

Sumon-Carves, Ltd., has opened new Indian head 
offices at Standard Buildings, 32, Dalhousie Square, 
South, Calcutta, 1. Mr. N. A. Ross is the company’s 
manager in India. 

Epwarps HIGH VacuuM, Ltd., is the new name of 
the firm formerly entitled W. Edwards and Co. 
(London), Ltd. Its address is unchanged at Manor 
Royal, Crawley, Sussex. 

JOHN LAING AND Son, Ltd., states that a pro- 
ductivity team of eleven of its senior executives is 
spending three weeks in the U.S.A. studying building 
and civil engineering methods. 

FLEXELLO CASTORS AND WHEELS, Ltd., Bath Road, 
Slough Trading Estate, Bucks, announces the forma- 
tion of a separate company entitled Flexello Castors 
(Export), Ltd., to deal with its export business. 

PLANNAIR, Ltd., Leatherhead, Surrey, states that 
its axial fans and blowers are to be manufactured 
under licence in the U.S.A. by arrangement with the 
Pesco division of the Borg Warner Company. 

LeYLAND Motors, Ltd., announces that it has 
acquired the entire issued capital of Scammell Lorries, 
Ltd. The firm is to be operated as a wholly-owned 
subsidiary and Mr. W. E. Pearson will continue as 
managing director. 

A. C. Cossor, Ltd., announces the formation of 
Cossor Instruments, Ltd., Cossor House, Highbury 
Grove, London, N.5, to design and develop new 
instruments for research and industry. Lord Burghley 
is the chairman of the new company and Mr. L. A 
Woodhead is general manager. 

FisHER HUMPHRiES AND Co., Ltd., states that it 
has vacated Atlas Works, Pershore, and has trans- 
ferred its main business to Pottery Lane, Newcastle 
upon Tyne, 1 (telephone, Newcastle 28291). En- 
quiries about spares should be sent to Fisher Hum- 
phries and Co., Ltd., Pinvin Works, Pershore, Worcs. 
(telephone, Pershore 253). 

Davip BROWN AND Sons (HUDDERSFIELD), Ltd., 
states that a presentation has been made to Mr. 
Arthur Sykes, Wh.Ex., M.I.Mech.E., technical 
director, to mark the completion of fifty years’ 
service with the company. During that period, Mr. 
Sykes has held successively the positions of chief 
engineer, works manager, engineering controller and 
technical director. 

THE MARCONI INTERNATIONAL MARINE COM- 
MUNICATION COMPANY, Ltd., states that Mr. H. C. 
Van de Velde is retiring at the end of the month 
from his position as deputy to the managing director. 
He will continue to represent the company on the 
boards of various associated companies overseas. 
Mr. Van de Velde joined Marconi’s Wireless Tele- 
graph Company, Ltd., in 1919. 

HAMWORTHY ENGINEERING, Ltd., announces that, 
under a recently concluded licence agreement with 
the New York Air Brake Company, Cleveland, Ohio, 
it is now manufacturing a complete range of 
“‘ Hydreco” hydraulic equipment for the British 
market. Two bays of the company’s new factory at 
Fleets Corner, Poole, have been allocated to the new 
Hydraulics Division and have been equipped to 
manufacture hydraulic pumps, motors and controt 
valves on a batch production basis. 


Contracts 


Davip Brown MAcuine Too s, Ltd., Manchester, 
has received an order, valued at about £67,000, to 
supply a turbine gear hobbing machine to Ishikawa- 
jima Heavy Industries Company, Ltd., Tokyo. 

THe ENGusH ELecrric Company, Ltd., has 
received an order from the Central Electricity 
Authority for two 200MW turbo-alternators for the 
new power station at High Marnham, on the River 
Trent. 

VICKERS-ARMSTRONGS, Ltd., has received an order 
from British Overseas Airways Corporation for 
twelve “ Viscount ” propeller-turbine aircraft. K.L.M. 
Royal Dutch Airlines has placed an order for nine 
“* Viscounts.”” 

THE TORONTO TRANSIT COMMISSION has placed an 
order with the Gloucester Railway Carriage and 
Wagon Company, Ltd., for thirty-four additional 
cars for the Toronto Rapid Transit Subway. The 
traction motors, batteries and auxiliary supply 
en will be provided by Crompton Parkinson, 
Ltd. 

THe SHAW Savitt Line has placed orders for 
four fast general cargo liners for service in the New 
Zealand and Australian trade of the company. All 
four will be single-screw motorships having a length 
overall of 480ft, by 64ft beam by a depth to shelter 
deck of 39ft, a deadweight of 8900 tons and a service 


speed of 164 knots. The tenders called for fixed 
prices and early delivery and three ships are {o le 
built at the Bremen yards of Bremer Vulkan an 
one at the Govan yard of Harland and Wolff, Ltd, 

THE FRASER AND CHALMERS ENGINEERING Works 
of The General Electric Company, Ltd., has received 
orders from the G. and T. Earle group of the Asso. 
ciated Portland Cement Manufacturers, Ltd., for 
limestone crushing plant and a shale crushing plant 
for the Cauldon project in Staffordshire. 


JOHN THOMPSON Ltd., Wolverhampton, has been 
awarded a contract by the United Kingdom Atomic 
Energy Authority (Industrial Group) in connection 
with the Dounreay Nuclear Power Station which js 
the first “‘fast breeder” reactor to be built in the 
United Kingdom as a full-scale experimental model 
capable of producing power. The contract involves 
the development in collaboration with the United 
Kingdom Atomic Energy Authority of methods of 
fabrication for the liquid metal circuits, the design of 
complete steam and water equipment, the manufac. 
ture of the whole of the fusion-welded stainless stee| 
vessels, liquid metal pipelines, primary and secondary 
heat exchangers, boiler drums and of the associated 
plant, valves and instrumentation, together with the 
feed water treatment plant. The Company has 
developed a separate department to deal with this 
contract, and manufacture has begun. 


Miscellanea 


STATISTICAL CONFERENCE.—The first European Con- 
ference on Statistical Quality Control, which is sponsored 
by the European luctivity Agency of the Organisation 
for Euro Economic Co-operation, will be held in 
Paris on July 11th, 12th and 13th. 

ROYAL INSTITUTION OF CHARTERED SURVEYORS.—-At a 
recent meeting of the Council of the Royal Institution of 
Chartered Surveyors, Mr. William R. Brackett was 
elected president and Mr. W. E. A. Bull senior vice- 
president. Three other vice-presidents were elected as 
follows : Mr. W. M. Balch, Mr. F. G. Fleury and Mr. 
J. L. Postlethwaite. 

ELECTRICALLY HEATED FLATS AT KIRKCALDY.--We 
have received from the South of Scotland Electricity 
Board, a brochure describing the eight-storey block of 
flats recently completed at Kirkcaldy. These flats are 
run entirely on electricity. A system of under-floor 
heating has been installed, and there are off-peak electric 
storage systems for hot water. 

ALUMINIUM Directories.—We have received from the 
Aluminium Development Association, 33, Grosvenor 
Street, London, W.1, a copy of the Directory of Members, 
which contains a brief statement of the constitution and 
objects of the Association and a short résumé of the 
activities and products of each of the member com- 
panies. The Association has also published a List of 
Publications, which gives details of the information 
bulletins, applications brochures, research reports and 
reprinted papers and articles which are available. 

Lioyp’s CONSTRUCTIONAL RuLes.—Lloyd’s Register 
of Shipping has issued copies of the amendments to the 
Society’s Rules, including the revised rules for the con- 
struction of refrigerated cargo installations. Among 
the alterations there is a new section which is concerned 
with ships specially designed for the carriage of or 
cargoes—that is, ships with machinery aft, central ore 
holds and wing tanks for oil or water ballast, and the 
new class is designated 100 A.1. ore carrier. Provided 
that the scantlings are suitable, existing ships can qualify 
for the new class. 

Stee. Works SHUNTING Locomotives.—The first of 
three 500 h.p. By Bo diesel-electric shunting locomotives, 
built to the special requirements of the Steel Company 
of Wales, Ltd., has been delivered by Brush Bagnall 
Traction, Ltd. Each of these new locomotives weighs 
70 tons and is designed for a maximum s of 28 m.p.h. 
and a starting tractive effort of 47,000 lb at 30 per cent 
adhesion. The power unit consists of a Mirrlees six- 
cylinder diesel engine, developing 515 h.p. at 875 r.p.m., 
coupled to a Brush self-ventilated, compound-wound, 
main generator. 

Ow PipeLine IN VENEZUELA.—We are informed that 
a pipeline, 45 miles long, has been completed for the 
Compania Shell de Venezuela to link the company’s 
concessions in Lake Maracaibo with the loading terminal 
at Palmarejo. The pipeline, known as the Lapline. 
consists of two sections, the first, 16in in diameter and 
184 miles long, starts, in 70ft of water. from a platform 
set up in the lake and comes ashore at La Ensenada, 
where it is joined to the second section, which is 24in in 
diameter and terminates in Palmarejo. The rated, 
capacity of the line is 100,000 barrels per day. 

DieseL-ELectric PADDLE TuGs.—The Admiralty has 
announced that paddle-driven tugs have been found to 
be the most suitable for moving aircraft carriers and 
other large warships in the confined waters of dockyard 
basins. Seven such tugs are to be built and the new 
craft will have a length between perpendiculars of 145f 
by 58ft breadth over sponsons and a moulded depth o! 
15ft. Four Paxman diesel engines will drive the B.T.H. 
generators supplying the power for the two B.T.H. 
motors, which will drive the paddle shafts through 
Renolds chain gearing with a uction ratio of 8 to |. 
The tugs will operate as fire-fighting craft, a 150 tons 
xed hour — age | fitted, and there will & 
‘our standard Foden diesel generators. Two tugs 
have been ordered from Yarrow and Co., Ltd., and two 
from William Simons and Co., Ltd. 
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complete specification, 
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FIRE EXTINGUISHING APPARATUS 


731,200. March 3, 1953.—AuToMATIC WATER 
SPRINKLERS, Fire Armour Limited, 9, George 
Street, Baker Street, London, W.1. (Jnventor : 
Albert James Norton.) 

According to the invention, the sprinkler device 
comprises a $in nozzle A threaded for attachment 
to a water supply pipe, and at the lower end at 
to a three-armed yoke, two of which arms are shown 
at B and C. These arms are integral with a ring 
D, while the lower ends are integral with a boss, 
E. A screw F is threaded through the boss, and on 
its upper end it carries an annular holder G, which 
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supports the frangible glass bulb H. The upper 
end of the bulb is pressed against a coned shaped 
closure member J with a copper lining K, making 
a water-tight joint, with the nozzle. The upper 
end of the screw F also carries an annular deflector 
plate L, the upper side of which has a shallow depres- 
sion. The plate has drilled in it a number of holes 
which lead from the coned surface of the plate. 
Below this deflector plate is a further tor 
plate M, which has radial notches corresponding 
to the holes in the upper plate. When in use the glass 
bulb bursts at a pre-determined temperature leaving 
a completely unobstructed passage for the water 
stream issuing from the nozzle. The holder G is 
blown away. A small quantity of water is projected 
upwards above the sprinkler. The apertures in the 
deflector plate Z pass only about 25 per cent of the 
remaining water, and the other 75 per cent is deflected 
laterally upwards to form a curtain of water in the 
form of an umbrella or annular diverging curtain. 
The water which passes through the holes in the plate 
mainly strikes the peripheral part of the lower deflec- 
tor plate and forms a spray cone more or less verti- 
cally downwards through the notches in thé lower 
plate. In situations where a very fine spray is desirable 
or where the water pressure is very poor, a venturi 
tube N, can be inserted in the nozzle, the effect being 
to reduce the output by 25 per cent but a finer spray 
is produced.—June 1, 1955. 


TOOLS AND WORKSHOP APPLIANCES 


730,962. January 11, 1952.—APpPARATUS FOR 
SHEARING METAL Rops or Bars, The Hydraulic 
Engineering Company Limited, Charles Street, 
Chester, and Arthur Rivington Magnall, 
Christleton Grange, near Chester. 

The drawing shows a portable cropping apparatus 
for round rods or bars of relatively small section and 
comprising a casing in the form of a cylinder A 
in which is movable a ram B under hydraulic. power 
supplied from an inlet member C. Within the cylin- 
der are two dies F and G, one of which, F, is fixed 
while the other, G, is movable by the ram. Each of 
the dies is of substantially “‘L” shape, the base of 
the “LL” in each case being of circular or polygonal 
shape in cross-section to correspond to the cross- 
sectional shape of the bore of the cylinder so that 
such parts of the dies thus fit closely within and are 
entirely backed by the wall of the cylinder bore. 
The limb of each die is of semi-circular or other 
shape to suit the shape of the bore. The fixed die 
has a coned aperture H through the limb in register 
with an aperture J in the wall of the cylinder so that 
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the rod or bar to be cropped may be pushed through 
a concave oppositely semi-coned 
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on the side of the movable die is aligned with the 
corresponding end of the aperture J, the length of 
which in the axial direction is twice that of the 
corresponding length of the aperture. When the 
rod or bar has been inserted an anvil or abutment 
quick-threaded screw ring M operating over half 
of the circumference of the outer wall of the cylinder 
may be spun round by hand so as to contact the 
bar to prevent it tilting during the shearing operation 
by the movable die when power is applied to the 
ram. Modified designs are also shown in the specifi- 
cation.—June 1, 1955. 


GAS TURBINES 


730,834. June 1, 1953.—Gas TURBINE INSTALLATIONS, 
Maschinenfabrik O6crlikon,. O6crlikon near 
Ziirich, Switzerland. 

The invention relates to gas turbine installations 
with a gas turbine driven air compressor. As will 
be seen in the drawing, there are three turbines, 
A, Band C. The rotors D and E of the axial flow 
turbines A and B respectively, are overhung upon 
the two shaft ends of the compressor F. Similarly, 
the rotor G of the turbine C is overhung upon a shaft 
end of the generator H. The compressor draws in 





air through the nozzle J and delivers it through 
the nozzle K to the heat exchanger L, and further 
to the combustion chamber M. From the com- 
bustion chamber, gases at high temperature flow into 
the turbine A where they expand and subsequently 
flow to the combustion chamber N. Gases at high 
temperature again leave the combustion chamber, 
and pass into the turbine B. Thence the gases flow 
directly into the turbine C, which drives the generator 
H, as the effective output turbine. After the exit 
from the component turbine C the exhaust gases flow 
through the pipe O to the heat exchanger L, and 
subsequently to atmosphere. In this arrangement, 
each of the three turbines has two rotor wheels 
arranged in overhung fashion, and the turbine B 
driving the compressor F on one side is housed in a 
common housing with the effective output turbine 
C driving the generator H. Thus it is possible 
to achieve short structural length and low costs of 
production of the installation.—June 1, 1955. 


BURNERS AND SPRAYERS 


730,843. August 17, 1953.—Liquip FueL ATOMISERS, 
John Francis Butler, Cuthbert Coulson Pounder 
and Sir Frederick Ernest Rebbeck, all of Harland 
and Wolff Limited, Queen’s Island, Belfast, 
Northern Ireland. 

According to the invention, a liquid fuel atomiser 
of the spill type, particularly for boiler or gas turbine 
combustion chambers, has the liquid fuel discharge 
orifice controlled by a valve member which is opened 
by the pressure difference between the inlet fuel 
pressure and spill pressure. The valve member 
is carried by a valve spindle which is acted upon 
by a push rod connected to a spring-loaded piston 
subjected to the fuel inlet pressure acting against 
the spring-loading of the piston so that, when fuel 
is being supplied to the atomiser, the piston holds 
the push rod clear of the end of the valve spindle 
and the valve member is free to open the fuel dis- 
charge orifice. As shown in the drawing, an atomiser 
body A has at one end an inner sleeve B surrounded 
by an outer sleeve C secured to the body by a cap 
nut. A valve spindle D is actuated by a push rod 
E connected to a piston F loaded by a spring G held 
in place by a cap nut H. The valve member com- 
prises a conical head J terminating in a pintle K 
which substantially fills the fuel discharge orifice 
L in the end of the sleeve B, which is formed as a 
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conical valve seat. The valve head is connected 
to the spindle by a plug reciprocable in the sleeve 
and straight grooves in the circumference of the plug 
form spill passages connecting the fuel space around 
the valve head with an axial spill chamber M in the 
atomiser body around the spindle D. The spill 
chamber communicates through a port N with a 
spill outlet passage O. Fuel is admitted under pres- 
sure to the atomiser through a connection P into a 
passage R in the atomiser body and into spaces 
between the sleeves B and C. The sleeve B is of 
substantially square outer cross-section and has 
transverse ports S which allow the fuel to pass from 
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the spaces between the sleeves into a chamber around 
the valve head J and through the passages formed 
by the grooves in the plug into the spill passage M. 
The transverse ports S are tangential to the inner 
cylindrical surface of the sleeve so that the fuel 
enters the space around the valve head with a swirling 
motion. At the same time some of the fuel entering 
the atomiser body passes into a space T in front 
of the piston F and pushes it outwards against the 
action of the spring which is housed in a chamber 
open to the atmosphere through passages in the cap 
nut H. The valve head is thus free to move away 
from the valve seat under the action of the differential 
pressure caused by the pressure of the fuel in the 
space around the valve head and the lower pressure 
of the fuel in the spill passage M. When the fuel 
supply to the atomiser is cut off, the pressure fall 
in the space T causes the spring to press the piston 
and push rod forwards until the rod strikes the 
spindle and presses the valve head on to the valve 
seat, when the pintle K enters the fuel discharge 
orifice L.—June 1, 1955. 


PUMPS 


July 10, 1953.—DAMPING PULSATING 
URE IMPULSES IN Pipes, Sulzer Freres 
Societe Anonyme, Winterthur, Switzerland. 

The invention relates to apparatus for damping 
pulsating pressure impulses in pipes communicating 
with a piston feed pump for a steam boiler, and is 
of the kind in which the liquid acts through a con- 
necting tube against a vapour cushion produced by 
vaporisation of a liquid in a chamber with which 
the connecting tube communicates. As shown 
in the drawing a pipe A 
for conveying a liquid, for 
instance water, is connect- 
ed to a source of pulsating 
pressure impulses, such as 
the suction side or to the 
delivery side of a piston 
feed pump. For relieving 
the pulsating pressure im- 
pulses a tube B, which is 
closed at its upper end, 
is connected to the pipe 
and contains the same 
liquid. The water content 
of the tube B is separated 
into two bodies C and D 
by a piston E, suspended 
between springs F and G 
which tend to hold it in 
a central position. These 
springs permit the piston 
to move upwards or down- 
wards to an extent pro- 
portional to the magnitude 
of the pressure impulses acting on it. The central 
position of the piston can also be determined by a 
weight load on one side of the piston and by a spring 
on its other side. The piston is a slack fit in the 
connecting tube H in which it lies, so that there is a 
restricted passage through which water can flow 
past it, from the body C to the body D, or vice versa. 
The water D above the piston is heated by a steam 
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pressure of the steam in the heating coil J, which may 
be taken from a superheater. Thus in the event of 
a fracture of the heating coil feed water could enter 
the superheater in large quantities through the heating 
coil unless special means were taken. In order 
to avoid this risk, the interior of the connecting 
tube H is provided with a stop L against which the 
piston will be forced by the water pressure in the 
pipe A should the pressure of the steam cushion 
fall too low. Thus, the piston acts as a non-return 
valve whereby penetration of water from the pipe 
= rag = into the heating coil is prevented. 
—June 1, ; 


TUBE AND PIPE COUPLINGS 


731,319. April 14, 1953.—Prre Jomt, Dreh Patents, 
Ltd., 4-5, Holborn Circus, London, E.C.1. 
(inventor : Donald Rudd.) 

The invention relates to pipe joints of the spigot and 
socket type, and joints in pipes or tubes comprising 
screw engageable parts to make and complete the joint. 
Its object is to provide a simple and effective fluid- 
tight joint. In the drawing the end portion of a pipe 
A of two pipes A and B to be joined is expanded to 
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produce a socket generally indicated at C of larger 
diameter than, and coaxial with, the pipe proper, the 
wall D of the socket being deformed in the way 
described in Specification No. 719,143 to a zigzag 
sinuous form in cross-section so that it has an internal 
screw thread E and an external screw thread F. A 
sleeve G, having an external screw thread H matching 
the screw thread E so that it may be screwed into the 
socket, fits freely over the second pipe B. The pipe B 
is surrounded by a deformable sealing ring J pressed 
by the sleeve against the internal shoulder K con- 
stituted by a flare of the socket. It will be seen that 
behind the flare or shoulder K there is a short portion 
L of pipe of larger internal diameter than the external 
diameter of the inner pipe, providing accommodation 
for a portion M of the inner pipe B extending into the 
socket beyond the shoulder. An alternative form for 
the inner pipe B is also shown in the specification.— 
June 8, 1955. 


CIVIL ENGINEERING 


731,289. September 25, 1952.—REMOVING SLUDGE 
FROM SEDIMENTATION TANKS, Charles Robert 
Barrington Brown, 28, Welbeck Avenue, Hove, 
Sussex, formerly of 36, Prince George Avenue, 
Southgate, London, N.14. 

The invention relates to automatic apparatus for 
discharging sludge from sedimentation tanks and is 
particularly applicable in connection with instal- 
lations for the purification of sewage or other 
foul liquids. The upper view shows the general 
arrangement of the automatically operated valve in 
conjunction with sludge pipes of a sedimentation 
tank, and the lower view the siphon cistern con- 
taining the air bell fitted with a non-return valve and 
a pipe connecting to the diaphragm casing of the 
sludge valve, also the pipe supplying the siphon 
cistern with a proportional flow of the liquid passing 
to the filter from a distributing apparatus which 
may be either fixed or moving. An alternative 
device for operating the sludge valve in which the 
air bell is housed in a tipping vessel and is provided 
with a flexible connection to the pipe connecting to 
the sludge valve, is also shown in the specification. 
A is the automatically operated sludge valve fixed 
on the outlet of the sludge pipe B in the sedimentation 
tank C. D is the link or spindle connecting the valve 
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door or flap to the flexible diaphragm E fitted to the 
housing or casing F, G is the connecting pipe to the 
operating air bell H in the automatic siphon cistern 
J. Kis the non-return valve for liberating the air in 
H as the liquid level rises in cistern J. L is the siphon 
for automatically discharging the liquid contents of 
the cistern when a determined level is reached into 
the filter effluent collecting channel M. N is the 
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supply pipe to the cistern connecting to a collecting 
tray inserted in the filter O. It will be seen that the 
sewage or other liquid is first passed through a 
sedimentation tank and thence through a percolating 
filter, apparatus for intermittently discharging sludge 
from the sedimentation tank comprising a valve on 
the sludge discharging pipe automatically opened and 
closed for the purpose by a suitable pneumatic 
device; the supply of working pneumatic fluid to 
which is-controlled by a fractional portion of the 
liquid flow passing to the filter.—June 8, 1955. 





Technical Report 


** L’exploitation des Données Empiriques.” Actes 
du Colloque Tenu & Luxembourg, en Juillet 1953, 
dans le Cadre du Congrés de L’ Association Francaise 
pour IT’Avancement des Sciences. Publications 
Scientifiques et Techniques du Ministére de |’Air, 
No. N.1T.52. Paris: Sdit, Magasin C.T.O.: 2, 
Avenue de la Porte-d’Issy, Paris (15e). Price Fr. 
850.—The seven monographs of which this book 
consists were submitted at the 1953 congress of the 
French Association for the Advancement of Science. 
The papers deal with the evaluation of observational 
data and their representation in the form of mathe- 
matical laws. In the first, M. S. Arend shows how 
by means of Cracovian matrices, using the principle 
of least squares, one can determine a ge 
polynominal for interpolation and extrapolation 
of the data, and for calculating the residuals. M. 
Dommanget, in the first of his two papers, des- 
cribes the practical procedures required for deter- 
mining the parameters of the function a+5/(x, «) 
according to the principle of least squares, and shows 
how the calculations are ied out in the case of 
the exponential function. In his second paper the 
author deals with the fitting of a straight line 
when one of the two variables is known exactly, 
and also when it is not so known, and goes on to 


consider the procedures appropriate when the - 


data follow an exact law, and those applicable 
when there is only a correlation. The fourth and 
fifth memoirs are by M. Schmitt. In them the 
author describes a representative exponential and 
also a homographic representation which, without 
considering least squares, represent all the data in 
as homogeneous a form as possible. In the next 
paper M. Ziller discusses the numerical integration 
of the second order differential equation which 
arises in the problem of a vibrating non-homogeneous 
string fixed rigidly at one end, and elastically at the 
other. The result is obtained as a power series, 
of which the coefficients are given up to and including 
the term of eleventh degree. final paper is by 
M. Vernotte, who remarks that an experimental 
curve is never obtained for its own sake, but for 
the information it gives concerning the parameters 
in terms of which the physical quantities are expressed. 
The method of “least squares” gives the curve 
which best fits the data, but is not necessarily the 
best method for determining a property of that 
curve. If, instead of a statistical property of the 
experimental errors, one uses the condition that the 
influence of those errors should be a minimum, 
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one obtains a completely defined solution. One could, 
simply from conditions of goodness of fit, obtain a 
curve which then would give the “best” result 
for the parameters required. However, such 4 
procedure, although elementary, is of such arith. 
metical complication that a calculating machine 
has to be used. 





Launches and Trial Trips 


Cretic, cargo liner; built by Swan, Hunter and 
Co Ltd mo overall. Sift Ofiny ‘coal 
mpany, a ove! in, len 

between perpendiculars 481ft, breadth moul 6 
depth moulded to upper deck 33ft 4}in, draught loaded 
4tin., dead t 11,480 tons, service speed 17 
knots, refrigerated cargo oe 333,430 cubic feet, 
general cargo capacity 303,890 cubic feet ; two complete 
steel decks, six holds, derricks to lift 5, 7 and 12 tons, 
also one to lift 25 tons and one to li 
electric deck machinery, two 480kW and 


diesel-driven generators and one 75kW -driven 


* merator ; two vertical boilers ; two six- 
cylinder Wallsend-Doxford single-acting, two-stroke 
opposed piston oil engines, cylinders 67 diameter 


by 2320mm combined stroke, total power 12,860 b.h.p, 
at 114 r.p.m. Trial, May 26th. 


KEIZERSWAARD, oil tanker ; built by the Netherlands 
Dock and Shipbuilding Company for N.V. Verenigde 
Nederlandse Tankvaart Rederij ; length between per. 
——— 532ft 6in, breadth moulded 72ft 9in, de 

8ft 3in, summer draught 29ft 6in, deadweight 18, 
tons, trial speed 15-5 ts ; twenty-seven oil car, 
tanks ; Stork single-acting, supercharged two-stro! 
diesel engine, eight cylinders, 750mm diameter by 
a stroke, 8500 b.h.p. at 117 r.p.m. Launch, 

une 4th. 


_ NORMAN Prince, fruit carrier ; built by the Burnt 
island Shipbuilding Company, Ltd., for the Prince Line, 
Ltd.; length between perpendiculars 313ft, breadth 
46ft 3in, depth moulded to shelter deck 27ft 9in, dead- 
weight 3500 tons ; twelve passengers ; six 5-ton derricks 
-_ _— aed derrick, “ey deck mee ond ; A 

‘ord op -piston oil engine, ree cylinders 
560mm diameter by 2160mm combined stroke, 2300 
b.h.p., one multitubular boiler and one vertical boiler, 
Launch, June 6th. 

WooLwicu, cargo liner ; built by the Caledon Shi 
building and Engineering Company, Ltd., for the 
Britain a Company, Ltd.; length overall 
465ft, breadth S58ft 6in, depth 38ft, five cargo holds, 
10-ton and 5-ton derricks, steam deck machinery ; 
three 100kW diesel-driven generators ; Stephen-Dox- 
ford oil engine, four cylinders 670mm diameter by 
2320mm combined stroke, Bibby detuner flywheel. 
Trial, June 6th. 


NareK, oil tanker ; built by the Blythswood Ship- 
building Company, Ltd., for the Baltic Trading Com- 
pany, Ltd.; ——- between perpendiculars 552ft, 

readth moulded 75ft, depth moulded 40ft, deadweight 
20,000 tons ; ten centre and fourteen wing cargo oil 
tanks, two cargo pump rooms, four 500 tons per hour 
cargo oil pumps ; two single-ended cylinder boilers ; 
David Rowan and Co., Ltd., supplied one set of double 
reduction geared Parsons turbines, 8700 s.h.p. at 100 
propeller r.p.m., steam supplied at 450 Ib ware inch 
and 750 deg. Fah. by two oil-fired Foster Wheeler forced 
draught water-tube boilers. Launch, June 8th. 
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Forthcoming Engagements 

of I Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


¢, _ 





CHEMICAL SOCIETY 
Wed. to Fri., July 13th to 15th.—The University College of the 
South West of England, Prince of Wales Road, Exeter, Sym- 
posium on oo Work on Naturally Occurring Nitrogen 


J 





INSTITUTE OF BRITISH FOUNDRY MEN 


To-day and Sat., June 24th and 25th.—LONDON : Twenty-second 
International Foundry Congress. 


INSTITUTE OF PETROLEUM 
Thurs., June 30th.—Institution of Mechanical Engineers, |, 
Bi: Walk, London, S.W.1, Four oes outlining ‘“ The 
Story of the =a wy Research uncil,”” by M. K. 
McLeod, T. B. Rendel, E. S. Macpherson and W. J. Sweeney, 
3.30 and 5.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Fri., July 1st.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, ndon, S.W.1, Annual General Mecting, 
followed by Film, ‘“‘ Highways for To-morrow,”’ 5.30 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Mon, to Sat., July 11th to 16th.—The University, Edgbaston, 
Birmingham, 15, Seventy-Fourth Annual Meeting. 
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June 24, 1955 


Photo by courtesy of Messrs. Thos. Firth & John Brown Lid. 
‘ 


IN EVERY steelworks in which we have installed ‘‘Visco’’ 
Fume Removal equipment, we have succeeded in 
getting rid of the noxious fumes liberated at arc 
furnaces during the melting and pouring of steel. One 
such installation is illustrated. This photo was 

taken in the casting shop of Messrs. Thos. Firth & John 
Brown Ltd., and shows the hood above the open door 
of the furnace and the ducting through which the 
fumes are withdrawn. This portion of the works is now 
kept free from fumes and a healthy atmosphere 
preserved around the furnace. 


EQUALLY successful results have been obtained in 
aluminium works. In one plant, crane drivers were 
greatly troubled by the cloud of dense evil-smelling fumes 
given off during the hot-rolling of sheets. Since “Visco’”’ 
Fume Removal equipment was installed, the shop 

has been entirely clear of fumes and the working 
conditions much improved. 


Our technical department is}at your service for advice, plans and 
estimates and we welcome your enquiries. Ask for “Modern Dust 
Collection and Fume Removal” List No. 532 
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NOTICE TO READERS 

All letters intended for insertion in ‘The Engineer’ or containing questions should be 
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but as a proof of good faith. No notice whatever can be taken of anonymous 
communications. No undertaking can be given to return drawings or manuscripts ; 
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same week. Orders must be accompanied by a remittance. 
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PUBLIC APPOINTMENTS 


UNIVERSITY COLLEGE OF 
SWANSEA 


APPOINTMENT 


invited for a Probationary 
i ip in either 
Salary : 

Assistant Lectureship not less than £550 per 


Lecsureship £650 by. £50 to £1,390 per annem 
the appropri my in cack case wil bo ot 0 point 
on te 
Membership of F.S.S.U. and 
Pa 


and experience. 
Further ‘pacar tg btained fi the 
ol rom 
By —e - “Saw. Si Park, 
whom i must be sent by 
Thoreday, 3 June 30, 1955. ES376 


MANCHESTER COLLEGE OF 
TECHNOLOGY 





(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 


LECTURER IN MECHANICAL 
ENGINEERING 


a - LECTURER IN MECHANICAL 
= PNEERI 


eameien Body invites applications for a 
LECT 'URESHIP IN ee eae ENGINEER- 
ING in the College of Technology, with the title and 
status of LECT CRER IN THE UNIVERSITY OF 
MANCHESTER. 
The Department covers a very wide range wd 
aspects of Mechanica! and Production 
and all members Of staff are expected to undertake, 
assist in or supervise jresearch, for which the Depart- 
ment is ey equipped. 
£650 per annum, rising by annual incre- 
ments of £50 to P1330 per annum. Commencing 
salary according to qualifications. Superannuation 
ar F.S.S.U. a family allowances. 
Conditions of appointment and form of applica- 
tion may be obtained 4 i the Registrar, Coliege of 
T The last day for receipt 


» Manchester, 
of applications i is Friday, ind -e . 


WDEN, 


E5474 Principal ‘of the College. 


UNIVERSITY OF TASMANIA 
AND HOBART TECHNICAL 
COLLEGE 





LECTURESHIP IN CIVIL ENGINEERING 


Applications are invited from Graduates in Civil 
— (preferably with Honours) for the above 


P°The ~~ applicant \ will be required to assist 


THE ENGINEER ; 


PUBLIC APPOINTMENTS - 


WEST AFRICAN INSTITUTE 


FOR OIL PALM RESEARCH, NIGERIA 
RESEARCH ENGINEER 


pplications invited for the post of RE- 
SEARCH ENGINEER at the West African Institute 
for Oil Palm Research. 

Duties are primarily research and development in 
connection with engineering problems, particularly 
those arising in the processing of oil palm fruit in 
plantation oil mills of various kinds. The officer 
will be required to work in close collaboration with 
other members of the Institute staff concerned with 
the production of the crop in the field and will be 
required to modify existing plant or design new. 

Appointment is either pensionable or on _— 
in the gross salary range £1172 10s. to £2037 10s 
with a gratuity of £122 to £275 10s. p.a.in the moot of 
a contract appointment. 

Free passages are provided for the officer, his wife 
and all children under 13 years of age. Furnished 
Government quarters are provided, if available, at a 
rental of 10 per cent. basic salary, subject to 2 maxi- 
mum of £150 per annum. Leave is granted at the 
rate of seven days for each completed month of 
resident service. 

Candidates, not less than 26 years sof age. should 


PUBLIC APPOINTMENTS 


BOURNEMOUTH EDUCATION 
COMMITTEE 


BOURNEMOUTH MUNICIPAL COLLEGE 
OF TECHNOLOGY AND COMMERCE 


LECTURER 


LECTURER required to teach mechanical engi- 
neering subjects up to the standard of the Higher 
National Certificate and the External London B.Sc. 
Degree. Applicants should have an Honours Degree 
in Mechanical Engineering or an equivalent qualifi- 
cation. Both industrial and teaching experience are 
required. 

GRADE “B’’ ASSISTANT required to teach 
mechanical engineering subjects to the standard of 
S3 Ordinary National tificate. Applicants should 

ve a Degree in Mechanical Engineering or equiva- 
lent qualification. Both industrial and teaching 
experience are desirable. 

Salaries for both posts according to the Burnham 
Technical Scale, 1954 

Further particulars and application forms obtain- 
able from R. Smedley, Chief Education Officer, 
Town Hall, Bournemouth, returnable by as 4 





hold a Honours Degree in al or 
Chemi Engineering and have had at least three 
years’ t graduate experience in the design and 
operation of plant for vegetable oil extraction and 
processing. They must possess a “* research outlook ”’ 
and should be well versed in the critical appreciation 
of practical problems from a scientific angle. They 
must be well qualified engineers with a particular 
aptitude for mechanical matters, and have a good 
knowledge and experience of chemistry. 
Apply in writing to the Director of Recruitment, 
ial Office, Great Smith Street, London, S.W.1, 
giving briefly age, qualifications and experience. 
Mention the reference number BCD 197/ - ™ 
1 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 
H. BAKER, Ph.D., A.M.LC.E., 
A.M.I.Mech.E. 


Principal : 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


ASSISTANT LECTURER, GRADE B 


Applications are invited for the post of ASSIST- 

NT LECTURER, Grade B, in the Department of 
Mechanical Engineering. Preference will be shown 
to applicants having an Engineering Degree and/or 
Corporate Membership of the Institution of Mecha- 
nical Previous teaching experience will 
be an added recommendation. The successful candi- 
date will be required to teach some of the following 
subjects to H.N.C. or Degree standard : Strength of 
Materials, Theory of Machines, Applied Thermo- 
Mechanics of Fluids 





in the teaching of civil ing subjects of Uni- 
versity Degree and Technical College Diploma 
Courses in fields in which he is % 


and will be given the opportunity ‘for research. 
Salary to qualifications and experience 
will be within the range £900 to £1500 per annum 
inclusive of cost-of-living allowance. Salary scales 
= at present being reviewed and range shown may 
be subject to increase. 
Mo may be obtained from the Secre- 
Association of Universities of the British 
Toccemmastith, 36, Gordon Square, London, 
“an oben or appeals 10th October, 1955. 
‘losing date for ions is ‘ober, 

JOHN H. M. OMOND, 


Engineering Board of Management, 
Box 197E, G.P.O., Hobart, Tasmania. E5511 


AUSTRALIA 





UNIVERSITY OF MELBOURNE 


SENIOR LECTURER IN MECHANICAL 
ENGINEERING 


lications are invited for 
S ae a URER IN MECHANICAL 1 TNC 


R...- ~ will be £A1,750-£A2,000, according 
ee Superannuation is similar to 


oo should possess a University Degree 
in Mechanical ing, and experience in 
industrial or production engineering is a desirable 


uali’ 

. Further particulars and information as to the 

method of application may be obtained from the 

Secretary, Association of Universities of the British 

Se 36, Gordon Square, London, 
W.C.1. 


The closing date for the receipt of applicat 
in Australia and London, is August 15th, = . 


“Salary : £525 by £25 to £820, per annum, together 
with Degree and training allowances in appropriate 
cases 


Application forms and further particulars may be 
obtained from the Registrar, Nottingham and 
District Technical College, Shakespeare Street, 
Notti , to whom completed forms should be 


ingham 
returned not later than 8th a ie on 
STEPHENSON, 


Clerk to the Joint "haan Committee. 
16th June, 1955. E5436 





WARWICKSHIRE COUNTY 
COUNCIL 


TECHNICAL COLLEGE AND SCHOOL OF 
ART, NUNEATON 


Principal : W. HOWARD JOINT, M.A. (Oxon) 


ASSISTANT, GRADE B 


as soon as possible, ASSISTANT, 
Grade B, to teach mainly Heat Engines and 
Hydraulics up to Higher National Certificate. 
Ability to teach one or more of the following at 
advanced level an advantage : Theory of Structures, 
Theory of Machines or Workshop Technology. 
Salary in accordance with the Burnham Technical 
Report, i.e. for men: £525 by £25 to £820, with 
additions for Degree or equivalent, training, indus- 
trial experience and teaching service. 

Further particulars and forms of application may 
be obtained from the Principal, Technical College 
and School of Art, Coton Road, Nuneaton, and 
should be returned not later than the 1ith July, 


1955. 
N. A. Y. YORKE-LODGE, 
E5530 County Education Officer. 


Required 





UNIVERSITY OF LONDON, 
KING’S COLLEGE 


RESEARCH STUDENTSHIP 


University of London, King’s College offers a 
RESEARCH STUDENTSHIP, made available by 
British Insulated Callender’s Cables, Ltd., and 
tenable for one year, with possible renewal for a 
second year. The value will be between £350 and 
£400 p.a. The Studentship is for research into the 
mechanical properties of powdered —— in 
relation to their use as electrical insulators. 
character of the research is such that it should end 
to a Higher Degree. 

hgglients should have a good Honours Degree 
in Engineering or Physics. Particulars and applica- 
tion forms from the ——. King’s College, 
London, Strand, W.C.2, whom ———— forms 
must reach by July 14th. 


NORTH GLOUCESTERSHIRE 
TECHNICAL COLLEGE, 
CHELTENHAM 


ASSISTANT LECTURER (GRADE B) 


Applications are invited _- suitably qualified 
ey: t of ASSISTANT LECTURER 

{Grade ry = nde Mechanical ineering subjects 
d Higher National ificate level. 

“aaa ear ee £525 per annum, rising to £820 per 

annum, plus allowances for Degree and/or recognised 

i fixing the commencing salary recog- 
nition will be om for approved industrial experience 
over the age o! 

Forms of application which can be obtained from 
the Clerk to the Governors, should be returned to 
him within ten days of the appearance of this 
advertisement. E5466 


DORSET COUNTY EDUCATION 
COMMITTEE 


SOUTH DORSET TECHNICAL COLLEGE 


APPOINTMENTS 


Applications are invited for the following posts :— 

ASSISTANT, Grade B, in Motor Vehicle Engineer- 
ing and Allied "Subjects, to teach up to Final City 
and Guilds Certificate standard. Candidates should 
hold a Full Technological Certificate in Automobile 
Engineering pod its equivalent, with good industrial 
and teachi E08 

METAL’ OF K TEACHER. —Candidates should 
hold a Teacher’s Handicraft Certificate in Metalwork 
and will be required to teach practical metalwork and 
ancillary subjects to G.C.E. standard, mainly in the 
Secondary Technical School. 

Forms of application may be obtained from the 
Principal, South Dorset Techni 1 College, N 
Road, Weymouth (s.a.e.), and should be returned 
to him within 14 days of the appearance 4 this 
advertisement. ES3 











ESSEX 


THURROCK TECHNICAL COLLEGE 


ASSISTANT GRADE B 


Required in September, if possible, for this new 
College opening then, ASSISTANT GRADE B with 
full Technological City and Guilds Certificate in 
Machine Shop Engineering 

Salary £525 yg £25 to £820 with additions for 
approved qualifications and training and increments 
for previous teaching service and approved experience. 

Forms and details (S.A.E.) from Chief Education 
Officer, County Offices, Chelmsford. E9996 





MIDDLESBROUGH EDUCATION 
COMMITTEE 


CONSTANTINE TECHNICAL COLLEGE 


LECTURER 


Applications are invited for the appointment of 
LECTURER in the Department of Structural 
Engineering, commencing as soon as possible, to 
teach Design and Theory of Structures to Higher 
National Diploma standard. Ability to teach one 
or more of Surveying, Mechanics of Fluids, Gestony 
and Soil Mechanics is desirable. Salary, £965 by £2 
to £1065. 

Forms and particulars are obtainable from Director 
of Education, Woodlands Road, Middlesbrough, to 
whom applications should be returned by Friday, 
Ist July, 1955. E5455 





LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 


ASSISTANT GRADE A 


Wandsworth Technical College, September, 1955 
—ASSISTANT, Grade A, to teach Sheet Metal 
Work, Theory and Practice, to Final City and 
Guilds standard. Appropriate qualifications, indus- 

trial and teaching experience desirable. Burnham 
salary scale varies between £486 and £917. Indivi- 
dual minimum and maximum according to age, 

ualifications and experience. Application forms 
— Secretary at College, Wandsworth High Street, 


S.W.18, returnable by 9th July. (930) E5393 





THE COLLEGE OF AERONAUTICS 


DESIGN DRAUGHTSMAN 


DESIGN DRAUGHTSMAN required for work on 
special plant and equipment associated with aero- 
nautical research and development work. Previous 
experience and electrical knowledge an advantage, 
but not essential. H.N.C. or equivalent aes 


June 24, 1955 
PUBLIC APPOINTMENTS 


LONDON COUNTY COUNCIL 
WESTMINSTER TECHNICAL CO iLEg: 


LECTURER 


Westminster Technical College, Septem) er, 1955 
LECTURER for Department of Civi! En :ineeriny 
Should be engineering Graduates or Men ers of 
professional Institution and prepared ‘o 
Theory and Design of Structures, Soil Mec 
to Higher Nationa! Certificate standard. Bur 
salary scale, £1001 to £1113. Application fg 
from Principal at College, Vincent Squa S.W 
returnable by 9th July. (865). E5394 





SOUTH AFRICAN BUREAU oF 
STANDARDS 


METALL URGIST 


Applications are invited from suitably qualified 
persons for appointment as METALL' RGIsT. 
se ra should hold at least a B.Sc. Degree wi 
emistry and/or Metallurgy as a major subject, of 
an equivalent qualification. Experience in me 
lurgical analysis and a knowledge of the metally 
of iron and steel will be a recommendation 

The salary scale is £1020 by £60 to £1350, plus 
cost-of-living allowance of £234 per annum in 
case of married officers 

It is obligatory to become a member of the py 
vident fund, which involves a contribution of 7 
cent. of basic salary and a similar contribution bi 
the Council of the South African Bureau of Standard 

successful applicant will be appointed on 

contract basis for three years and will be paid 
salary as from the date of embarkation, plus cost 
rail and second-class boat fares for himself 
immediate family. Should the successful applicay 
terminate his contract within a period less than thre 
years he will be required to refund a pro rata prope. 
tion of the expenses incurred in bringing him and bi 
family to South Africa. After the expiry of the thr 
= contract period the successful applicant wij 

on the Bureau’s staff subject to the normal co». 
ditions of employment. In addition, the successy 
applicant will, after three months’ service with ty 
Bureau, also be entitled to claim a refund of 50 pe 
cent. or £60, whichever is the lesser (in the case 
married officers), or 50 per cent. or £20, whicheve 
is the lesser (in the case of single officers), of the cog 
of transporting his furniture and personal effecis ; 
Pretoria, such claim to be properly substantiated 
receipts. 

Applications, giving full details regarding 
marital status, nationality, knowledge of Engi 
scientific and technical qualifications and experieng 
together with a medical certificate of health and | 
names of at least two persons to whom reference m 
be made, must reach the Secretary, South Afric; 
Bureau of Standards, Private Bag 191, Pretor 
South Africa, before 15th August, 1955. E5420 





THE RUBBER RESEARCH 
INSTITUTE OF MALAYA 


KUALA LUMPUR, FEDERATION OF 
MALAYA 


CHEMICAL ENGINEER 


The Board of the Rubber Research Institute ¢ 
Malaya invites applications for the following po 
on the staff of the Chemical Division. 

CHEMICAL ENGINEER 

To carry out development work to the pilot plas 
stage for the Chemical Division at Kuala Lumpy 
and at the R.R.I. Experiment Station, Sungei Bulo 
Applicants should have a First or Second C 
Honours Degree plus a professional qualification 
Chemical Engineering. Experience in the chemi 
industry is required rather than a knowledge of rubb 
manufacture. 

Appointment will be made on the following 
scale, the point of entry being according to @ 
qualifications and experience. 

Basic salary : $600-$1320 per month (ster! 
equivalent £840-£1848 per annum) on a time 
Super scale for appointments of special responsibility 
$1440-$1920 per month (sterling equivalent £20! 
£2688 per annum). 

Expatriation pay: At present $190 to $280 
month (sterling equivalent £266 to £392 per annum), 

Cost-of-Living Allowance: Depending on poi 
of entry and marital status to a maximum of $3 
per month (sterling equivalent £494 per annum). 

Form of application and further particulars mi 
be obtained from the Secretary, London Adviso 
Committee for Rubber Research (Ceylon 
Malaya), Imperial Institute, London, S.W.7. 
closing date for receipt of applications is 





MINISTRY OF SUPPLY 


NATIONAL GAS TURBINE 
ESTABLISHMENT 


SENIOR SCIENTIFIC OFFICER 


SENIOR SCIENTIFIC OFFICER (minimum 4 
26) required at Ministry of Supply National 
Turbine Establishment, near Farnborough, Hants, 
define instrument requirements for new engine @ 
plant and develop circuits and, where neces 
special instruments for the flow control and tempa 
ture measurements of liquids and gases. Qualifi 
tions ; Ist or 2nd Class Honours Degree or eq 
lent in Physics or Electrical or Mechanical Engin 
ing. Experience in plant instrumentation, pro 
control and digitisation of readings required 
thorough knowledge of current instrument pro¢ 
tion necessary. A house may be available 

didate if married. Salary 





Five-day week. Four weeks’ leave a year, 
Bank Holidays. Salary range £650-£750 per annum, 
depending on age, qualifications and_experience.— 
Application forms from Chief Clerk, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E5426 


the 

range £970-£1125 p.a. (superannuable). Wo 
somewhat less.—Application forms from M.L.M 
Technical and Scientific Register (K), 26, 
Street, London, S.W.1, quoting A209/5A. 8 





gruBLIC APPOINTMENTS 


ciVIL SERVICE COMMISSION 


SENIOR SCIENTIFIC OFFICERS, 
SCIENTIFIC OFFICERS 


4 Civil Service Commissioners invite applica- 
for pensionable appointments, Apricetions 
be accepted up to 31st December, 1955, but early 
ication 1s advised as an earlier closing date may 
ounced. Interview Boards will sit at frequent 
als. The Scientific Posts cover a wide range of 
ntific research and development in most of the 
ot fields of fundamental and applied science. In 
gical subjects the number of vacancies is small ; 
4yal vacancies exist for candidates who have 
igi knowledge of, or who are interested in, 
botany, foraminifera, and recent and pleisto- 
mammals. 
adidates must have obtained a University 
ree with First or Second Class Honours in an 
te scientific subject (including engineering) 
1 Mathematics, or an equivalent qualification, or 
- h professional attainments. Candidates 
Senior Scientific Officer Posts must, in addition, 
nad at least three years’ post-graduate or other 
oved experience. 
adidates taking their De 
the result of their 


ees in 1955 may apply 
ee examination is 


limits ; Senior Scientific Officers, between 26 
i, but specially suitable candidates under 26 
be admitted. For Scientific Officers, between 

4 28 during 1955 (up to 31 for permanent 
cod of the Experimental Officer class). Salary 
jon) : Senior Scientific Officers, cueey Ss £1010- 
(women) £893-£1077. Scientific Office 

'4492-£885 ; ; (women) £492-£795. Women’s 

subject to improvement under eq pay 

e. Somewhat lower rates in the Provinces. 

iculars from Civil Service Commission, 
tif i Branch, 30, Old Burli mn Street, London, 
No. 8.53/55 for Senior Scientific aa 

§2/55 for Scientific Officers. 





applican| 

than three 

mad CENTRAL ELECTRICITY 

the the AUTHORITY 

licant wil tiethesiain 

see ACHIEF ENGINEER'S DEPARTMENT, 
> with th HEADQUARTERS 

of $0 per 

whichoc’ «SENIOR CIVIL ENGINEER 


of the cos 
effects 1 


ntiated § tions are invited for the appointment of a 


10R R CIVIL ENGINEER in the Chief Engineer's 
ment at Headquarters in London. 

salary for the appointment, which is super- 

, will be within the range £2400-£2900 per 


dates should be Corporate Members of the 
Miution of Civil Engineers and have wide experi- 
in the design and construction of large civil 
ering works, preferably associated with thermal 

atin stations and hydro-electric projects. 
ties will include the critical examination of 
engineering problems involved in the con- 
pion of new and extension of existing generating 


plications, stating ap igs etitensions, , experience, 


ent position and Pa: forwarded to 

Moffat, Director of Establishments, Winsley 
t, W.1, to be received not later than 8th July, 
-' Quote AE/610. E5450 


BRITISH RAILWAYS 


SOUTHERN REGION 





istitute 0 


WINg posi 
JUNIOR DRAUGHTSMEN 
ilot plast ee 
a Lump. . " f 
gei Bulolmitish Railways, Southern fasion. urgently 
ond Chamite JUNIOR DRAUGHTSMEN at their 


and Wagon Engineer's Headquarters, 
A , Hants. 
didates should have knquiatee and experience 
ay carriage design work in the drawing-office. 
nt lidays, travelling and superannuation 
oe after qualification. 
ply to the jage and Wagon Engineer, 
bh Railways, Southern Region, Eastleigh, Hants, 
and minimum salary expected, giving 
training, experience and a 


fication 
> of rudd 


ing 
1g to 


n (ster! 
ime 8 
onsibilinyl! 
nt £201 


$280 pe 
T annun, 





LONDON TRANSPORT 


ENGINEERING ASSISTANT 


don Transport requires ENGINEERING 
STANT for design and construction of railway 
engineering works ; 


&c.; preferably be Members of a recogni 
Nsional Institution; capable of controlling 
‘and supervising works executed by contract. 
y range £840. Medical examination, 
free travel facilities. Applications to Staff 
(F/EV 539), London Transport, 55, Broad- 
aN -l. For acknowledgment enclose addressed 


MINISTRY OF WORKS 


IVIL’ ENGINEERING ASSISTANTS 





ol. 


THE 
PUBLIC APPOINTMENTS 


THE UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


ALDERMASTON, BERKS. 


ENGINEER GRADE 1! 


The United ie dom Bm vy Energy Authority, 
Aldermaston, uires an ENGINEER, 
Grade II, to be aa snsible ‘or the efficient operation, 
maintenance, overhaul and replacement of mechani- 
cal engineering plant iportiontarly hentai. ventilation 
and air extraction plant) and c! ical plant (water 
purification and effluent treatment plant) installed in 
or associated with the safe operation of laboratories 
handling radioactive and other highly toxic materials. 
Applicants should have served a r engineer- 
- apprenticeship and should be either Corporate 

oe J ts of the Institutions of Electrical = 
echanical neers or possess exempting quali- 
pte moore pleciees experience of the operation of 
plant dealing with —— or toxic materials and 
of the associated s desirable. They should 
be able = — and cbviee on the design of special 


equipmen 

pa ” £1065-£1370 p.a. (male). 

Superannuation: The successful applicant will 
be required to join the Authority’s contributory 
scheme. 

Housing : Housing accommodation will be 
available within a reasonable period for married 
officers who live outside the radius of the Estab- 
lishment’s transport facilities or alternatively the 
Authority may be able to assist successful applicants 
in the purchase of a house. 

Requests for application forms id pases to 
Senior Recruitment Officer, A.W.R. Aldermaston, 
Berks. Quote reference STs WORIZS. E5471 





COUNTY BOROUGH OF 
BRIGHTON 


WATERWORKS DEPARTMENT 


JUNIOR ASSISTANT ENGINEER 
GRADE A.P.T. IV 


JUNIOR ASSISTANT ENGINEER, Grade 
A.P.T. IV (£675-£825). 

General Waterworks experience required. 

Must hold University Degree in Civil Engineering 
and/or Corporate Membership of either the Institu- 
tion of Civil, Mechanical or Municipal Engineers. 

Appointment superannuable, terminable by one 
month’s notice on either side and subject to medical 
examination. 

Application form from Waterworks Engineer— 
12, Bond Street, Brighton—to be returned to him 
suitably endorsed by 9th July, 1955. 

W. O. DODD, 
Town Clerk. 


E5458 


Town Hall, 
Brighton, |. 


BRITISH TRANSPORT 
COMMISSION 





BRITISH TRANSPORT WATERWAYS 


SENIOR ENGINEERING ASSISTANT 
(MECHANICAL AND ELECTRICAL) 


British Transport Commission, British Transport 
pee seers a aa : ry a 
invite aj toy sepennen SENIOR 
ENGI ERING. (OSSISTA T (MECHANICAL 
AND ELECTRICAL), Divisional Engineer’s Office, 
South Western Waterways Division, Gloucester— 
salary range £900-£1100. 

Applicants should be Associate Members of the 
Institution of Electrical Engineers, with mechanical 
experience, or of the Institution of Mechanical 
Engineers with considerable up-to-date electrical 


experience. 
selected candidate will be required to join, if 
eligible, a contributory su uation scheme of 
the Commission. Applications, stating age, experi- 
ence and qualifications, should be sent to the Staff 
and Establishment Officer, at the above address, not 
later than 30th June, 1955. E5457 





NATIONAL COAL BOARD 


MINES MECHANISATION TRAINING 
CENTRE 


ELECTRICAL INSTRUCTOR 


National Coal Board invite applications for a 
ouperennuate appointment as ELECTRICAL 
STRUCTOR at the Mines Mechanisation Training 
Centre, West Bar, Sheffield. Candidates should have 
a thorough knowledge of the design, installation, 
repair and operation or all types of surface and under- 
ground electrical equipment. Teaching experience 
and a Higher National Certificate (Electrical) would 
be an advantage. Salary range £591 10s.—£691 10s. 
Write,: giving full particulars (in chronological 
order), of age, education, qualifications and experi- 
ence (with dates), to National Coal Board, Establish- 
ments (Personnel), Hobart House, Grosvenor Place, 
London, S.W.1, er one SS/18. Original 
testimonials should not forwarded. Closing date 
Sth July, 1955. E5483 





LONDON COUNTY COUNCIL 


CIVIL ENGINEERING ASSISTANTS 


ienced CIVIL ENGINEERING ASSIST- 

required for design of road networks in 

clearance areas, of new roads and road 

improvements ; supervision of construction con- 

experience. if ponent ee Y ace. 

— sag London County Council, County 
» S.B. (877) "E5252 


ENGINEER 


PUBLIC APPOINTMENTS 


NATIONAL COAL BOARD 


CIVIL ENGINEERING SECTION OF 
PRODUCTION ENGINEERING 
BRANCH 


SPECIALIST ENGINEERS 


National Coal Board invite applications for super- 
annuable appointments as SPECIALIST ENGI- 
NEERS in the Civil a gegen Section of Pro- 
duction Engineering Branch at London Headquarters. 
Candidates should have a Degree.in Civil Engineer- 
ing or be Graduate Members of the Institution of 
Civil Engineers or of the Institution of Structural 
Engineers with adequate civil engineering experience. 
In addition, they should have had at least two years’ 
experience in an engineering design office on works 
involving structural steelwork or concrete con- 
struction. Some site experience would be an advan- 
tage. Salary, depending upon qualifications and 
experience, will be within the range £500-£1000 per 
annum, but not less than £650 at the age of 25. 

Write, giving full particulars (in chronological 
order) of age, education, qualifications and experi- 
ence (with dates), to National Coal Board, Establish- 
ments (Personnel), Hobart House, Grosvenor Place, 
London, S.W.1, ene oer SS/17. Original 
testimonials should not forwarded. Closing date 
18th July, 1955. E5482 





HER MAJESTY’S OVERSEA CIVIL 
SERVICE 


NIGERIA 


SENIOR EXECUTIVE ENGINEER (ROADS) 


A vacancy exists for a SENIOR EXECUTIVE 
ENGINEER (ROADS) in the Public Works Depart- 
ment in the Western Region of Nigeria, to administer 
and exercise — supervision over a large-scale 
programme o' d development and improvement. 

Appointment on contractgratuity terms with 
gross emoluments of £2150 p.a. plus substantial 
gratuity on satisfactory completion of contract, £60 
outfit allowance, free first-class passages for officer 
and wife and assistance for children. Generous 
home leave. 

Candidates should be Corporate Members of the 
Institution of Civil Engineers and have had not less 
than ten years’ experience in road construction and 
bituminous surfacing works, supervision of major 
contracts for road works and control of staff. 

Full details on application to the Director of 
Recruitment, Colonial Office, Sanctuary Buildings, 
Great Smith Street, London, S.W.1, giving brief 
details of age, qualifications and experience. Quote 
reference BCD 112/410/013/D4 Nigeria. E5432 


THE PARSONS AND MARINE 
ENGINEERING TURBINE 


RESEARCH AND DEVELOPMENT 
ASSOCIATION 





RESEARCH ENGINEERS 


The Parsons and Marine Engineering Turbine 
Research and Development Association has two 
vacancies for RES) EARCH ENGINEERS with 
a gm Degree or equivalent, for interesting and 
varied work on full-scale trials of prototype steam 

ions. Duties include the planning 
of trials, analysis of results and the writing of 
reports. Experience of steam plant operation is desir- 
able but not essential. Salaries compare favourably 
with the Scientific Civil Service and there are super- 
annuation and other benefits. 

Applications in writing, stating age and experience, 
should be addressed to the Research Director, 
— Research Station, Wallsend, ea 
lan 








USK RIVER BOARD 


ASSISTANT ENGINEER 


ieotiens, ue a for the appointment M4 
ASS ANT E NEER, on Grade II (£560 
£20 to £640). emanates should be Ball 4 
Surveyors and Levellers and should preferably nave 
had experience of the design and/or construction of 
land drai works. The position will be subject 
to the provisions of the Local Government Super- 
annuation Act, 1953. The person appointed will be 
required to pass a medical examination. 
Applications, for which no standard form is 
required, should be addressed to the undersigned, to 
be received not later than 8th July, 1955. Applicants 
should state their age, technical training, qualifica- 
tions and previous experience, and should give the 
names of two referees. The appointment will be 
terminable on one months’ notice on either si 
G. McLEOD, M.LCE., 
Engineer to the Board. 
The Croft, 
Goldcroft Common, 
Caerleon, Mon. 
1Sth June, 1955 


MINISTRY OF WORKS 


ENGINEERING DRAUGHTSMEN 


E5454 





Ministry of Works require ENGINEERING 
DRAUGHTSMEN in London and various pro- 
vincial offices with O. .N. C. or equivalent standard, 
and at least three years’ experience, including one ina 
drawing-office in ‘al mechanical ¢ 
electric power and lighting installation work or heat- 
ing and ventilating ins’ tion work. Candidates 
must have British nationality. London salary £442 
to £695 per annum ; rates elsewhere slightly less. 
aan pay accord to age and 

‘ospects of promotion and 
po full details of training = ex 
Engineer, Ministry of Works, W.' 
House, John Islip Street, London, S. Ww. 1 34 


PUBLIC APPOINTMENTS 


ATOMIC ENERGY RESEARCH 
ESTABLISH MENT 


HARWELL 


DEVELOPMENT ENGINEERS 


Atomic Ener, “ey Research Establishment, Harwell, 
has vacancies for DEVELOPMENT ENGINEERS’ 
in its Instrument Department, for interesting work 
on instruments for Atomic Energy uses, mainly 
concerned with industrial process and electronic 
application. 

Qualifications : Corporate Membership of the 
Institution of Mechanical or Electrical Engineers, 
or an Honours Degree in Engineering, or exempting 

li ions Should preferably have 
served a fr ing apprenticeship. 
Previous design or development experience in 
instruments process control is desirable, although 
applicants with experience of development work in 
other instrument engineering fields will be con- 
sidered. 

Salary The posts are graded Engineer III and 
salary ii is £695 (at age 25)-£1065 p.a. Successful 
candidates will be required to join the Authority’s 
contributory superannuation scheme. 

Housing A house will be available within a 
reasonable period of time for the selected officer if 
he is married and lives outside the radius of the 
Establishment’s transport facilities. 

Requests for application form should be sent on a 
postcard to Establishments Officer, U.K. Atomic 
Energy Authority, A.E.R.E., Harwell, Didcot, 
Berks, quoting 2/103/277. E5528 





PP 
d 








WEST MIDLANDS GAS BOARD 
BIRMINGHAM AND DISTRICT DIVISION 


ASSISTANT CONSTRUCTIONAL 
ENGINEER 


Applications are invited for the above position on 
bo Divisional Engineer’s Staff at Saltley Works, 

irmi 

Candidates must have had good drawing-office 
training and experience, including the layout of all 
types of gas works plant, the preparation of specifica- 
tions and estimates, and the general supervision of 
contracts on site. They must also have some 
experience of building contracts, inion reinforced 
concrete work. 

Experience with gas works contractors will be an 
advantage. 
BR  § salary will be within the salary range £950— 
£ 

The post is pensionable and the successful candi- 
date may be required to pass a medical examination. 

a ger Stating age, qualifications and 
partic training and experience, together with 
the names of two referees, should be addressed to 
the Industrial Relations Officer, West Midlands Gas 
Board, 6, Augustus Road, Edgbaston, Birmin; 
15, to reach him within fifteen days of the appearance 
of this advertisement. 

J. C. INGRAM, 


E5518 Secretary to the Board. 





HER MAJESTY’S OVERSEA 
CIVIL SERVICE 


PUBLIC WORKS DEPARTMENT, FiJ! 


ASSISTANT ENGINEER (MECHANICAL) 


Duties include boiler and machinery inspections, 
including electrical installations and supervision of 
workshop construction and repairs. 

Appointment is pensionable on probation for 
three years in the salary scale £F750-£F 1600 (£F111 
=£ sterling 100). Free passages provided up to a 
maximum of four adult fares on first appoint- 
ment. Leave on full salary at the rate of 4-5 days for 
each month of resident service after a tour of four 


years. 

Candidates, preferably under 40 years of age, 
should be A.M.1.Mech.E. and have electrical ex; _ 
ence, or A.M.I.Mech.E. with a M.O.T. First 
Certificate, or hold a M.O.T. First Class Catan 
and have ‘electrical experience. A sound practical 
knowledge of boiler construction and machine shop 
maintenance, and experience in the maintenance of 
all types of power equipment is required. 

Apply in writing to the Director of Recruitment, 
Colonial Office, London, S.W.1, giving briefly age, 
qualifications and experience. Mention the reference 
No. BCD 112/49/07/D4. E5504 





CITY OF NOTTINGHAM 


APPOINTMENTS 


(a) ASSISTANT STRUCTURAL ENGINEER 
(A.P.T. VI, £930-£1000 p.a.). 
b) ASSISTANT ENGINEERS (A.P.T, V, £750- 


£ Pp. 

(c) FUNIOR HEATING ENGINEER (A.P.T. I 
to III, £500-£725 p.a.). 

Applications are invited for the above positions 
in the City Engineer’s Department, Nottingham. 

Particulars of the posts are : 

(a person appointed will be in charge of 
important bridge design work and should be experi- 
enced in design in steel R.C. work and So 
sme commencing salary in Grade A.P.T. Vi 
£ 

(b) "Candidates should be experienced in the design 
of one of the following classes of work :—Sewage 
disposal works, main drainage, bridges, structural 
frames, highways 

© ) Candidates should be capable of working on 
heating schemes under supervision. 

Commencing salaries for posts (b) and (c) will 
depend on experience. 

Housing accommodation is available. 

Applications = forms to be obtained from R. M. 
Finch, O.B.E., M.I.C.E., City Engineer, Guildhall 
Nottingham, are to be returned to him by 30th — 


For continuation of Small Advts., page 4 








PUBLIC APPOINTMENTS 
LONDON COUNTY COUNCIL 


DEPARTMENT OF THE CHIEF ENGINEER 
AND COUNTY SURVEYOR 


APPOINTMENTS 


Required : 

(a) ASSISTANT DIVISIONAL ENGINEER, 
£1350-£50-£1550-£75—£1700. 

(b) ASSISTANT SENIOR ENGINEER, £1275- 
£63-15s.-£1530. 

Candidates should be Gepeente 3 Members of the 
Institution of Civil Engineers or hold other 
qualifications. —. duties of appointment (a) will 
anes ay deputising for the Divisional Engineer as 


oe both positions experience in the design and 
execution of major street oe 
ing aspects of town planning, Parliamentary Bills, 
attendance at Committees and negotiations with 
Government Departments and public authorities is 
desirable. 
The positions are permanent and pensi 
Applications must be submitted by 18th isth Ja Ta 1955, 
= the ae form, oo ob with 
Council 
ES445 


i from the Clerk 
(cL ), the County "Hall. 8.E.1. 086)" 


CITY OF MANCHESTER 





DAVYHULME SEWAGE WORKS 
EXTENSION SCHEME 


SENIOR ASSISTANT ENGINEER 


plications are invited for the appointment of 
NIOR ASSISTANT ENGI in Grade 
A. Br. V (£750/£900) in connection with the design 
and subsequent supervision of the construction of 
major extensions at the Davyhulme Sewage Works, 
est to cost over £5,000,000. 
It is anticipated that subject to satisfactory service 
eo og SSS eee a 
jicants ferab! an on 
Members of the i of Civil Bs 


i Town Hall, Man- 
chester, not later than Friday, the Ist : July, 1955, 
1 





BRITISH OVERSEAS AIRWAYS 
CORPORATION 


CIVIL ENGINEER’S SECTION 


ELECTRICAL AND MECHANICAL 
ASSISTANT 


British Overseas Airways Corporation 
ELECTRICAL AND MECHANICAL ASSISTANT 
in the Civil Engineer’s Section a 

licants should preferably be "Associate aes 
the Institution of Electrical or other 
recognised professional bodies, and have practical 
hemes and estimates oe} 
in 
buildings. The duties may involve short tours 
abroad, —_ appropriate allowances. The 
will be within the range £742 10s. to £867 10s. per 
annum, according to qualifications and experience. 
Applications in writing to Mr. R. Ee Richardson, 
Staff Manager, B.O.A.C. Tecctemes Building, 
London Airport, Hounslow, Middlesex, stating age 
and details of qualifications and experience. E5525 


ALL SAINTS’ HOSPITAL, 
BIRMINGHAM, 18 





ASSISTANT ENGINEER 

ASSISTANT mene required. Salary 
£500 by £15 to £57. 

For active j= and supervision in the 
maintenance and operation of the mechanical and 
electrical engineering services of the hospital under 
the direction of the Group Engineer. Candidates 
~~ _ 4 served an apprenticeship in mechanical 

possess, or be studying for, the 
Ordinary N National Certificate (Mech. Eng.); have 
extensive practical experience of engineering main- 
tenance and reside near the hospital. 

Conditions of appointment as Whitley Council 
agreements. Applications, stating age, experience 
and qualifications, and the names of three referees 
to be sent to the Secretary within 14 days oe the 
appearance of this advertisement. 5531 


COVENTRY CORPORATION 
WATER UNDERTAKING 





GRADUATE TRAINEE 


Coventry Corporation Water Undertaking invite 
lications from University Graduates for t of 
RADUATE TRAINEE, Grade A.P.T. 2-3, £560 
to £725 p.a. 
Apply for details. 
WATER ENGINEER. 
Council House, Coventry ES516 


LONDON COUNTY COUNCIL 


ENGINEERING DRAUGHTSMEN AND 
WOMEN 

ENGINEERING DRAUGHTSMEN | 
WOMEN required for civil, mechanical 
work. All positions ionable. oe 
to qualifications and experience.— ly personally 
(Room 457) or by letter to Chief ae (55/38), 
London County Council, County Hall, S.E.1. “seer ») 





and 


THE ENGINEER 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


ASSISTANT ENGINEER (MECHANICAL) 


lications are invited for the gt ee of ASSIST- 

A ENGINEER (MECHANICAL). ing 

salary within the scale £625 by £25 7) by £30 (2) to 

£890 p.a., plus London weigh ab wance of £30 
alge iar py be p.a. at £801 p.a. 


p.a. ( 
a recognised eng: 
wh pat be a 


neering ae 

Members of the Institution of M 

and have passed Sections A and B of the Associate 
Membership examination, or hold exempting qualifi- 
ee, Coase Seen of the a? 
of Heating and Ven‘ ne, Sagem will 

Sound experience of design of mechanical 


of large buildings path an 
names three 
sent to the Secretary (S.2), lla, Portland Place, 


London, W.1 (marking the envelope ‘ 
Staff ’’) not later than 13th July. E5517 





THE PARSONS AND MARINE 
ENGINEERING TURBINE 
RESEARCH AND DEVELOPMENT 
ASSOCIATION 


APPLIED PHYSICS SECTION 


APPOINTMENT 


The Parsons Fee _ Marine Engineering Turbine 
Research and iation have a 
vacancy in the Applied Physics Section ae deals 
with a wide variety of problems, 
with noise and vibration. Applicants should have a 
Degree in Physics or Mathematics, but previous 

ience is not essential. Salaries compare favour- 
ly with the Scientific Civil Service and there are 
superannuation and benefits. ~— in writing 


irector, Pametra Research 
Station, Wallsend, Northumberland. E5451 
CITY OF NOTTINGHAM 








CITY ENGINEER’S DEPARTMENT 


GRADUATE ASSISTANT ENGINEER 
(£560-£775 p.a.) 


Applieations are — for the above position 
in the City Department. Applicants 
should nee (or sitting for this summer) a Uni- 
versity Degree or a Diploma giving exemption from 
the Institution of Civil rh examinations. The 
Person appointed will be eens under the Training 
icipal Engineers and given experience 
of all branches of municipal ing work as 
carried on in the City yoy tment. 
Commencing salary is £560 annum, rising after 
two years’ training to £650 ns then by £25 per 
annum to £775. 
lications, on forms to be obtained from 
R. M. Finch, O.B.E eet. ay Seen ont 
, Guil e to be eeeet 


, Not 
not later ‘than Friday, isth uly, i955. E. 


EUROPEAN COUNCIL FOR 
NUCLEAR RESEARCH, GENEVA 
RESEARCH PHYSICISTS, ELECTRICAL, 

ELECTRONIC AND MECHANICAL 

ENGINEERS 





ww Council for Nuclear Research, Geneva 
has umber of vacancies for RESEARCH 
PHYSICISTS, ELECTRICAL, ELECTRONIC and 
MECHANICAL ENGINEERS to assist in the 
design and construction of hi ag 
ting machines for nuclear research. 
varying gr: carry salaries ranging ion 5 10,200 
to 20,100 Swiss francs tax free annum. 

First-class quali ions and experience essential. 
—For further information and application forms 
write to the Secretary, Ministry s abour and 
National Service, Almack House Street, 
London, S.W.1, quoting AD TISICERN. 5428 





MINISTRY OF WORKS 


STRUCTURAL ENGINEERING 
DRAUGHTSMEN 


wire STRUCTURAL 
pars — DRAUG MEN in London, 
arious provincial offices, with expe- 
on in oni yh my and/or detailing of reinforced 
concrete or structural steelwork. London 
£442 to £695 per annum ; rates elsewhere slightly 
oak Starting pay according to age and experience ; 
of promotion and permanency.—State age 
and experience to Ministry 
, Abell House, a Islip 


Minis! of Wor 


nd ull details of tr: 
of Works, W.G. ny 
Street. London. S.W.1 





BRITISH TRANSPORT 
COMMISSION 


BRITISH RAILWAYS—WESTERN REGION 


CIVIL ENGINEERING ASSISTANTS 


CIVIL ENGINEERING ING ASSISTANTS oe ees 
with sound technical and ¢ 
general civil engineering and building ‘des Sellign end 


oo 
£660-£900 p.a., according to 


range : 
cuglieaion and experienc Paddington Sta 
pply to ivi ngineer, ington s tion, 

London, W.2. E5395 


PUBLIC APPOINTMENTS 
MINISTRY OF SUPPLY 
MALVERN, WORCS 


REFRIGERATION AND AIR 
CONDITIONING TECHNICIAN 


rer of Supply sequen REFRIGERATION 
and AIR CONDITI NING —aen at 
Malvern, Worcs, to pone operation of large 
stratosphere chamber to simulate extreme climatic 
and -altitude conditions, and centrifuge test 
house for sustained accelerations; also 
similar plants. Occasional shift work. British of 
British ts. Recognised engineering apprentice- 
ship. xperienced production » of temperatures to 
minus 75 C., preferably using arcton, ammonia and 
menthanol. "Knowledge light electrical ——- ~ 
instrument equipment advantage. N.C, 
equivalent desirable. Salary, within e778 2945 P. 4 
Not established, but opportunities to eompete for 
establishment may arise.—Application forms 3 
M.L.N.S., Technical and Scientific My ta 
King Street, London, S.W.1, quoting C587/ 





, LONDON COUNTY COUNCIL 


ENGINEERS AND ENGINEERING 
ASSISTANTS 


CIVIL eecueeas and CIVIL 


civil cantante 


(i) For design of | 
inage and sewage > 


connection with main 
tion. 

(ii) For road design and ye pe 

(iii) For and Guniias of engineering struc- 
tures in concrete and steel 

STRUCTURAL ENGINEERS, detailing 

engineering structures in concrete and steel. 

All positions pensionable with Oe for 
the future. Salaries in accor th qualifications 
and experience.—Apply personally yo 457) or 
by letter to Chief Engineer (55/37), London County 
Council, Ceanty Hall, S.E.1 (890.) E749 


NATIONAL COAL BOARD 


NORTHERN (N & C) DIVISION 





GROUP ENGINEER (MECHANICAL AND 
ELECTRICAL) 


ENGINEER (M are invited for a post of GROUP 
'NEER (Mechanical and Electrical), No. 3 
on, Northumberland. — 
ne "have thoroughly sound experience o! 
engineering. Experience of large-scale reconstruction 
schemes would be an advantage. Salary range £900- 
£1600 p.a., commencing salary according to age, 
experience, qualifications, &c.—Applications, giving 
full personal details, to be submitted to the under- 
mentioned by 16th July, 1955, quoting the reference 
V.63, Area Administrative fe) National Coal 
Board, Northern (N & C) Division, No. 3 Area, 
Mining Offices, Ashington, Northumberland. E5475 


THE BRITISH COAL UTILISATION 
RESEARCH ASSOCIATION 


RESEARCH OFFICER 





RESEARCH OFFICER required by the British 


June 24, 195 
TENDERS 


THE COMMISSIONERS FOR 1 
PORT OF CALCUTTA 


RIVER HOOGHLY TRAINING wo 


Tees. are invited from suitable Cony 
for RIVER TRAINING WORKS at Fulty 
competes the removal of a protrusion 
River Hooghly by means of ¢ 
p> SI land excavation, and utilisation of thy 
for reclamation on the opposite | bank, ‘conta 
necessary protection wor! also di 
river bed at specified places. The appro imate 
quantity of of material to be removed is 6-5 


, conditions of contract and speci 
from _ either 


Commissioners for the Port of Calcutta, 15, 

Road, Calcutta, India, 

fee of Rs.20 or from the 

Engineers and London —" atl 

oe, and Tritton, 125, Victoria Street, 
,» London, rey he m payment of a 

fi it 10s, ” Such Tender fee will not be Tefundable, 

Applications from Agents or other intermed 

be considered. 


will not 
Ten are before submi 
Tenders, = dopoeis as ae Hee! 
£2000 sterling, and a mares ‘or am 
aa tee Such ‘a 





Teton a 
estminster, London, $ t Wie 
to reach them not later than 10.30 hours G.MJj 
ond August, 1955, and one copy to the ( 
Engineer, Commissi joners for the Port of 
a Strand Road, Calcutta, India, by 16.0 

S.T. on the same date. 

She Commissioners do not bind them 
accept the lowest or any Tender, and resery 
right to reject a Tender without assigning 
reasons. 


(Sgd.) T. M. MALKAN, 
Chief Engi 


ngin 


Calcutta Port Commissioners. E52 








EDUCATIONAL 





COUNTY BOROUGH OF 
[BOURNEMOUTH 


MUNICIPAL COLLEGE OF TECHNOLO 
AND COMMERCE 

M. L. YATES, M.A. (Com.), } 

Tech., Ph.D., M.I.Mech.E. 


FULL-TIME AND PART-TIME COU 


Principal : 


FULL-TIME and PART-TIME COURSES 
provided in preparation for the following :— 

B.Sc. General (Chemistry, Physics, Bio 
University of London Exe 


Mechanical), 
grees. 
y of London Ex 


Mathematics), 


ees. 
.Sc. Engineering (Electrical, 
ve yor of London External 





Degrees. 

Accountanc 

Provision is ‘nate for students’ social and 
interests. 

Applications for admission should be addres 
the Principal, from whom any further partic 
—- may be obtained. Telephone Bo: Pr 





Coal Utilisation Research Association Re 
relating to the gasification of coal. A Degree in 
Physics, Chemical or Mechanical Engineeri Ry 
desirable. Initial salary in the range £590-£ 
Superannuation and grading scheme.—Apply ,- 
writing to Assistant Secretary, Ref. B.29, B.C.U.R.A 
Randalls Road, Leatherhead, Surrey. E5484 


SOUTHAMPTON CORPORATION 
WATERWORKS 





CIVIL ENGINEERING ASSISTANT 


Southampton Corporation Waterworks require 
CIVIL ENGINEERING ASSISTANT, age not 
exceeding 35. Must have passed Parts A and B, 
Institution of Civil Engineers, or exempting examina- 
tion. Experience in waterworks advantageous. 
Salary A.P.T. “‘ Special Scale” (£650-£775). Con- 
ditions of a form, and applications to, 
Joseph Hawksley, M.1I.C.E., Waterworks Engineer, 
Civic Centre, Southampton, by Wednesday, 13th 
July, 1955. E5513 








| TENDERS | 





KARACHI PORT TRUST 


PERMANENT WAY MATERIALS 


TENDERS are invited for the MANUFACTURE 
and SUPPLY C.I.F. Karachi, of ound 3796 
tons of PERMANENT WAY RIALS, com- 
— Rails, ae. Fishbolts, Bearing Plates, 

esp ikes and hscrews. 

relative drawings pone 'P.R. Standard Specifica- 

tions, together with schedule of quantit i. - 
obtainable from the Trust’s Consult 

— Rendel, Palmer and ay eas Victoria 

Street, Westminster, London, S.W.1 a@ non- 

refundable payment of Rs. 25/-/- one 13s. “t0d,) ) per set. 

Tenders, in sealed envelopes, endorsed on the 

outside ‘‘ Tender for Supp tot eee Permanent oe 
Materials,”’ addressed to T achi 
Port Trust, Karachi, Pakistan, rah pmo reach the he Chiet 
Engineer not later than 12 noon on the 4th August, 
1955, to be opened in the presence of those tenderers 
who wish to be present, and should remain open 
for tance up to 4th February, 1956. 

The Chief Engineer does not bind himself to accept 
the lowest or any — and reserves the right to 
reject any quotation without assi reasons. 

E5380 (Signed) CHEF ENGINEER. 


A.M.1L.MECH.E., 8.SC., , and om 
Guaranteed Postal Courses for all Exams, and 
: oe ong oo 
successes. 
on request. 2. LE.T. Dept 2 
right’s mn London, W. 


-—' Brochure gi' Gaiplie of Consens 
nical and Production : 
ship, da ech.E., nM 1,0 
M.I. {ination Dept. E.30, London, W.4. 
und ol with H.M.V.) E 











| SITUATIONS VACANT | 


NOTIFICATION OF 
VACANCIES ORDER, 1952 
The engagement of persons 
—. must be made 





APPLICANTS ARE ADVISED TO 3S 
COPIES, NOT ORIGINALS, OF THEIR T 2) 
MONIALS UNLESS OTHERWISE REQUESIE 
A BRITISH COMPANY, representing . c 
engineeri interests, requires a youn 
Engineer for a —— position in uth I 
Sound apprenticeshi —_ and practical expe 
essential. monte and aptitude 
commercial work an didates sh0 
be single and not over "38. Recenenten inl 
with qualifications and experience. There is pat 
ation in a bonus fund, and frequent paid home 
Focal leaves are given. Pension scheme and 
aa fund.—BOX No. E5403, “ The 


A ‘A PAMOUS. AERO ENGINE firm in Mi 
has vacancy for Engineer with ee oF 
to carry out special — to 8 


turbine engine co ents. Applicants 
Beare in Physics or "Mathematics 2 


Previous experience not essential. A vai 
exists for work on the installation of engins 
aircraft, uiring similar qualifications. 4 
, £600/£860, dent on age and qua! 
tions. " Superannuation scheme operating. 
ros) a, fees — reference SF/S 
lo. 





une 24, 1955 
SITUATIONS VACANT 


A CAREER FOR 
SENIOR PIPING DESIGNERS 


Ao Cogn g verano ogre Company of 


asul and re A to the 
en 1" and oil i indus ies invites applica- 
ns from 


SENIOR FUNG DESIGNERS 
who k permanent posts 


Applicants should have H.N.C. (Mechanical) 
sognised engineering experience, plus pas 
work arrangement in o 


nowledge of pi 
wk or power plant. 


chemi 


sts carry progressive — pension 
ts ne os an sickness benefits. 


Tem: ies also exist for 
oRAUGHTSMEN. & Na DRAUGHT SWOMEN 
for piping work. 
detailing age, qualifications 


nnel Memeo, 


ly in writ 
d experience to 
Perso’ 


Dept. 29/G 
Kellogg nelaiho Corporation, 
7-8, Chandos Street, 
London, W.i. 
E5472 a 


“ead age yo 
Director—BOX No. E5346, “ The 


A 


UNIOR SALES DIRECTOR required for 
ding Structural Steel Contractors, London 
, must have design background and with active 


connections. State perience and 
required -BOX {No. E3456." The. Engi- 
i A 
LARGE FIRM at ae reinforced concrete 
. Des 

a on with 
e and 
: E73 A 
RGE INDUSTRIAL ORGANISATION 
hes to inteview young Pakistani Mechanical 
neers on behalf of its Pakistan Associated 
ppany. Candidates must possess a good Degree 
fechanical Engineering and preferably should 
some industrial experience. Reply, stating 
details of age, Cy en and experience, to— 
No. E5506, “* The Engineer.’’ A 
AJOR OIL COMPANY invites applications 


he following postitions : 
UGHTSMEN.—Applicants should possess at 


details tails of ions 
sired” to BOX “ R4/4/55,”’ c/o 95 
BC2 


t an O.N.C. and have had experience of piping: 


vout or civil or mechanical ee. 
ISTANT ENGINEERS.—Applicants 
a Mechanical degree or equivalent 


ii 
‘ifcations. Experience » the petr m or 
lied industries will be advantageous, but lica- 
ons from ee qualified tice will be 


pnsidered ion is 

nd the and life 
nc scheme, ciknees benalt yor 

nd social By pa nen with details of 
ifications and ience a be -. 

BOX No. E459 f 


Engineer. 
BER OF pon na 


NUM 
HANICAL - nae DRAUGHTS- 


} are req beodin’ tani 
“conditions. BOX cage bal othe on 


— 
OGRESSIVE ORGANISATION has a 
ncy for a Qualified The successful 
icant must have a good potential and be capable 
ind ing respensibility within a reasonable 
. The vacancy is an attractive one with 
pects and a good commencing ary. 
full details o experience, age and eee. 
* The Engineer. A 


id pos- 








BOX No. E5508, “ 

ECHNICAL MANAGER is required for an 
strial company in the London area 

— of aluminium foil “and col 


54s “Experience in s 
cy giving full particulars.—BOX No. 
Engineer.” 


oP GRADE EXECUTIVE is required by 
known Pigs! ong ineering company located 
¢ North of England, for an important executive 
tion on the manufacturing side of the — 
Applicants must Ngee 4 Possess a soun 
nee 24 : und, a good knowledge > 
hine tools, experience in wor! management, 
and enthusiasm, and Paap # a dogree in 
tring. The position offers excellent prospects 
a ease superannuation scheme is in opera- 
w ‘ive _— details of age, education, 
ienci ary requ ired etc.—BOX ee 
ag The alae 
WELL-KNOWN ORGANISATION 
es for two Technical Assistants in the 
and technical | obey 


S 
produc- 
y.” pli sconts must hold 


d Saeed ane rat Saree ched 
3, nating aad ney, An Sener 
kgro dustry attrac- 
aan ‘we offered and in addition there are very 
Prospects for further promotion. Reply, 
full details of age, yp geateentions os and experience 
BOX No. E5507, ‘ Engineer.”” A 


EMA, LTD., rar (Acton), howe a vacancy 
he post of Head of Research and Development 
initial salary of not less than £2000 annum. 
ucants should be qualified mechani 

& good understanding of the application of 
ay and must have previous experience in the 
ci and design of = machines, such as 


bs machines, » punch 
unting ‘machines, peting and duplicati - 


with, 
¢ Managing Bisson ayy an "Ltd., 210, 
d Way, Londos W.3. E5381 4 





THE ENGINEER 


SITUATIONS. VACANT 


A.E.C. LIMITED, require Detail Draughtsmen 
to fill vacancies in recently completed extension 
to engineering draw Office, 
the motor industry would be an advantage. 
pn ig for and equipment, —y ig —s 
ies for progress, good ered, five- 
day +" serie and — facilities. 
and tala ing, giv age, experience 
Dept. B ee Lane, Southall, Middlesex. 


AERODYNAMICI 


MATICIANS AND 
aircraft 
py Fyn. te’ the folowing : 
bas vacancies for 
Stability and control analysis. 


and hel 

‘ Flight simulator assessment of aircraft stability. 
c) Aircraft flight 

Previous 


PHYSICISTS, MATHE- 
NGINEERS.—A moley 
t firm « the 


aircraft 





trials of equipment. 
in the nosed: wee or flight 
test department et or weapons 
industry ee but net essential. 
(d) Testing and Larner of electro-hydraulic 
Previous pens aol with hydraulics not essential. 
Gene Oe : is nena. necessary. Duties will 
inc! — ing equ it at ic firms 
Please a giving full details of career and salary 
required Co will be treated in strict confidence), 
to Personnel Officer, Louis Newmark, Ltd., Prefect 
Works, Purley Way,’ Croydon, Surrey. "89926 a 
pw ELECTRICAL DRAUGHTSMEN 
por eg wy Be 90 company for important work in 
, in addition living allowance 
pao to a... comi ger outside the district. 
ion scheme, excel conditions. Apply 


giving particulars of experience and qualifications. 
—BOX No. E5480, ‘‘ The Engineer.’ A 





AN APPOINTMENT with a commencing 
salary up to £2, per annum is about to be 
made to its ich interests staff by an Industrial 
Company with interests at Home and Abroad. 
The duties are trative and apply to the 
effective organisation and direction of produc- 
tion. Know! and experience of modern pro- 
duction is essential therefore, and a 
—_ to nape confidence at all levels. The 
ble and applicants, 

30 to 35° years, are expected to have a 
niversity Degree and ex; moe of executive 
responsibility. oe applicant engaged in 
—_ or m management ¥ secoiat- 


tails 
E5487, ‘‘ The 
A 





t has 
should be sent. SOK No. 
Engineer.’’ 





- EXCELLENT OPPORTUNITY exists for 
Mechanical Engineer, A.M.I.Mech.E., or equi- 
valent qualification, aged about 30, to join a weil- 
known progressive firm of manufacturers in N. Staffs 
for training as Methods Engineer. Some experience 
in non-engineering production processes an advan- 
but not essential, providing the applicant is 
adaptable and has the drive to get things done. A 
pees salary and, if necessary, assistance with 
— is Rg" Replies should state, in con- 
| ao experience and present 
a ” BOX E5392, “‘ The Engineer.”’ A 
AN EXCELLENT OPPORTUNITY exists 
with the British Oxygen Company, Limited, for a 
University Graduate in Engineering. Successful 
applicants will be required to un 0 a period of 
a. six months’ training and will —— 
be appointed to Sales snr of the Com- 
pany. No hy ee? experience is and appli- 
= should be ee the age + roup 22-26. 
ly to—Personnel Manager, British Oxygen 
pn Bey Limited, Bridgewater House, Cleveland 
Row, St. James’s, ‘London, S.W.1. ESS510 a 


AN INDUSTRIAL COMPANY, outstanding 
in its own field, has a vacancy in its production 
ay for a young man with drive and 
willingness to take ap responsibility. 
First-rate prospects are o' — to the successful 
applicant, who should 
education, a 

of technical q 


— a Public School 


ship. fame executive experience of 
production methods is essential. The appoint- 
ment is pensionable and carries a salary up to 
£2000 per annum. Applicants, aged about 30, 
are invited to send full particulars of their 
walifications, &c.—BOX No. E5405, ‘* The 
ingineer.’’ A 


AN INDUSTRIAL eg on ae supuions 
two ience Gr 
will be trained in both Technical and Non-1 
Departments for six months, followed by a 

of specialised training in a particular field. rosa 
prospects in an SS Iggy and nents ingen 


are extremely bi range 
reply. stat Mahl densils of of age and qualifications to » 
X No, E5505, “‘The Engineer. 


AN OPPORTUNITY EXISTS with the British 
Oxygen Company for a 4 yous ung Engineer. Appli- 
cants nt should be 22-27 and hold a good Degree 
in Mechanical ineering. Applicants should 
wo have 1-2 years’ industrial experience. 
t offers excellent prospects. Reply, giving 
ils of qualifications and experience to— 
oe Manager, The British Oxygen Company, 
Limited, Bridgewater House, Cleveland ow, 
St. James’s, London, S.W.1. ESS14 A 
ae ARE INVITED from Draughts- 
Designers experienced in electro-mechanical 
equipment, mainly for aircraft. Excellent working 
tions in pleasant pane in South Wales, 
4 —_— from yoy and og ' oe es 
in Nottingham or ‘ pply, giving 
particulars, am Shidk 4 Fed eddington Air- 
craft Controls, Ltd., Cefn Coed, Breconshire. 
E2342 a 
ASSISTANT DESIGN ENGINEERS required 
by Richard Costain, Limited, for — Head Office 
The duties will tncbado the design of temporary site 
works, shuttering and permanent structures in rein- 
forced concrete and steelwork. Site experience 
would be an advantage but not essential. Salary 
according to experience. 1-—-Apply The Chief Peregueed 
Officer, 111, Westminster idge Road, London, 
S.E.1. E5448 a 











SITUATIONS VACANT 


APPLICATIONS ARE INVITED by 
Associated Cement 


» Ltd., a lar, 
dustrial concern owning and operat: t 
factories in Pakistan, for the post of a Works Chief 


Engineer. 

Qualifications : @ University Degree in Mechani- 

or Electrical Engineering. 
a) 5 to 10 years’ practical ex- 
perience in engineering concerns 
of which at least 
should be in 
tion. Cement 


ae > 
ak. Rs. 1200/- per month 
(equivalent to £129 approximately 
at the present exchange rate) 
plus a monthly Overseas Allow- 
ti) Tees of Pak. Rs. 300/-. " 
Three years agreement subject 
to three months’ notice, renewal 
at faspenys option for a like 


period. 

(2) When joining duty, 

ord. first-class sea passage 
for self, wife and dependent 
children below 15 years age, 
plus similar free sea passage while 
proceeding on leave after three 


years service. 
(3) In addition to salary and 
overseas allowance, other benefits 
which include rent-free furnished 
= y ome lowance, annual 
us, ing on company’s 
> profits, provident fund, etc., 
accor to Company’ 's 
Apply in duplicate stat: nationality, age, 
marital status, qual tions, ls of experience 
supported by copies Cf tes and testimonials 
and latest uote to Box No. JN/92, Cr 
95, Bishopsgate “Te don, E.C.2. E5473 a 
ADPLUCATIONS ARE INVITED for the position 
of Technical Representative by an im it firm 
vy engineers and iron founders. company 
is seeking a man of 30-40 with a good 
pene aoe ge who could represent them in a wide 
ange of products from their heavy foundries and 
steel tel fabrication shops. Experience of iron and steel 
works equipment, heavy duty rolling stock and/or 
pressure vessels desirable. The position is super- 
annuated, carries a good salary and bonus and a 
car is provided. Applications should give fullest 
parti » including age, education, previous 
experience and , Present salary.—BOX No. —. 
‘ The Engineer.’ 


re tem > oye INVITED for the ie 


firm engaged in the 

struction of bulk handling mechanical on chemical 

construction contracts. Applicants should be 
designe —s. =. gy 

ign ee ee in wing ! 

tion energy and _ initiative. 

Appointment re nent and i ae — 
stati yee and salary 
Box No. at Charles Barker oan Sons, Lid. 
31, Budge Row, iy E.C.4. E5503 
ASSISTANT CIVIL ENGINEERS wanted Ae 
consulting engineers’ office in London. Applicants 
shoul Corporate Members of the Institution of 
Civil Engineers or be exempt from Sections I and II 
of the A.M.I.C.E. Examination. They should have 
good drawing-office experience, preferably in con- 
nection with docks, harbours and railways. Some site 
experience will be an ee Age 25 to 40. 
Five-day week, scheme, recreation and 
luncheon clubs. A “7 te letter. with full par- 
— of age and experience, to 
Rende . Palanee and Tritton, 125, Victoria Street, 
swe E5379 a 
ASSISTANT ENGINEER with sound technical 
know! of air filtrati bi i 


The 
in- 


years 
a ane posi- 
Works experience 


Starting Salary : 





don area. 
to ability. Five-day week, pension scheme. 
ay Ei pee .-—~ BOX No, E5308, “* The Engineer.”’ 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
WILTON WORKS. 


ASSISTANT TECHNICAL OFFICER- 
DRAUGHTSMEN. 


MECHANICAL, ELECTRICAL, STRUC- 
TURAL, CIVIL, INSTRUMENTATION. 


There are several vacancies in each ca’ 
Applicants should have the ie Ni 
Certificate and previous 
perience. 

Appointments are it staff. 
Staff Pension and hig pe 
Five day/39-hour week. tion 
Club with good sporting facili 

Housing assistance possible > approved 
cases. 

Write for application form to: Staff Officer, 
IMPERIAL CHEMICAL INDUSTRIES, 
LIMITED, Wilton Werks, Middlesbrough, 
quoting advertisement reference KCI/X/243/b. 


— 


E5294 a 


ASSISTANT me ap man for a West Country 
factory steam an: wer raising plant. The plant 
concerned is raising 100,000 Ib, ie. of steam on water 


ASSISTANT ‘WORKS ENGINEER.—An engi- 
neer with good practical experience and the H.N.C. 


Holidays this summer by arrangement. its 
should give full ——_ of their careers antennae 
ired. lies will :- treated as strictly 


confidential —BOX Ox ‘se A.32, 


T & G, 167, High 
Holborn, London, W.C.1. E5312 a 


SITUATIONS VACANT 


AUTOMATION 


Major industrial organisation, setting up 
Research and Development Laboratories in the 
Birmingham area, has the following vacancies : 


(1) SENIOR PROJECT ENGINEER, start- 
ing £1800 to £2500 per annum, 
aes on oe ae qualifications. Can- 

id have experience of Research 

a Development in connection with 
pons ye oon computors, business 
and data transmission equipment. 


(2) a ENGINEERS, _ starting 
salary £1100 to £1500, according to age and 
etineations 

Connie eee Ey 30 and 45 
years of age, ¢ ve experience 
of Research and Development in some 
branch of electrical or ical engineer- 
ing, or have had experience in the design of 
precision mechanical equipment, preferably 
machine tools. ence of automatic 
control systems will be advantageous, but it 
is not essential. 


(3) JUNIOR ENGINEERS, senting safes 

£500 to £1000. Candidates should be 23-30 
, and should either have a good 
res eebe abe i =e 

tics, or a ay mre ing training 

combined with Graduate Membership of a 
recognised Institution. Research or ——— 
ment experience is not essential, but will 
advantageous. 


Rayne oh candidates = be expected to join 
the organisation’s contributory superannuation 
scheme. Reasonable removal expenses will be 
paid.—_ BOX No. E5463, 


ines 


years of 


“The Engineer.”’ A 





BAHRAIN PETR oague COMPANY, 


Applications are invited from GRADUATE 
pr for mo ae vacancies in an 


ike: CHE HEMICAL iL ENGINEERS, preferably ex- 
of pressure vessels, distilla- 

fon ws heat exchangers, pumping 
installations, &c., as encountered in petroleum 
refineries or other heavy chemical industrial 
plants. a pan most accepted to train for 


advancement 
(b) MECHANICAL ENGINEERS, with similar 
———- to(a). Recent graduates also being 


(c) C Civit. ENGINEERS ( RS (Structural), with expe- 
rience in design of s and R.C. supporting 
pe and buildings. Recent graduates also 
_salaties qualifications and experi- 

with uate tiving allowance, ical 
connie and air-conditioned quarters in addi- 
tion. Pension scheme and kit allowance. Living 

costs are low and savings high. Age limits 23 

to 35. a + 4 with fullest particulars, qualifica- 

tions -_ ,experience. —BOX No. E724, “* The 

Engineer A 


1, vacancies for Drai 
i work in connection with ee —— installation 
and layout ; some the design of 
chemical plant 2 doubts. ~ aces wating conditions, 
a ee prospects and rates of pay for right type of man. 
taff pension in operation.—Will applicants 
please write, giving full details of age, experience 
&c., to Labour Department Superintendent. ‘asses 
- 
BAKER PERKINS LIMITED.—Designer. 
vacancy exists on the staff for a man of ability oe 
initiative to engage on work of a wide variety in the 
chemical machinery department. This is an excel- 
lent caveruney for an ambitious, well-qualified 
Technical qualifications to Higher 
National Certificate or eq Sal 
to experience.—R: lies, s Stating details of education, 
training and quali ms, should be addressed to 
the anager, Westwood Works, Peter- 
borough, and will be treated in strict confidence. 


E5401 A 
BAKER PERKINS LIMITED.—Designer-Draughts- 
man. portunity provided by expansion pro- 
amme for men with at least 5 years’ drawing- 
xperience, aged from oy years. Experience 

of — or centrifugal or mixing machinery a 
advantage, but not essential. Applicants 
must have ¢ ience of general engineering and 
technical qi ions to Higher National Certificate 
equivalent. according to experience, 
&c.—Replies, stating details of eee 

training and eee, | should be a 

the Personnel” Manager, Westwood Works, for 

borough, and will be treated in strict confidence, 
A 
— PERKINS LIMITED.—Draughtsmen are 
by this old-established engineering firm. 
Nentaante should have at least three years’ drawing- 
board experience and be interested in general 
———- problems. a —_ — —_ — 
engineer! apprenti ip an ve technica’ 
ualifications to National Certificate standard 
(Mechanical or equivalent. Good con- 
ditions of employment, pension, life assurance and 
profit: schemes after two years’ continuous 
poe ene pen reply, stating details of ct amend 


ualifications, to the Personnel 
Westwood ar Woe Peterborough. 3 5308 4 


BAKER PERKINS LIMITED.—Young Designer. 
An opportunity exists with scope for gaining experi- 
ence and —_es in a programme on a 
wide range of mechani handling and process 
in chemical and food industries. Appli- 
cants must have ‘ience of general engineering 
and technical qualifications to Higher National 
Certificate, or ge Salary according to 
a ability, &c.—Replies, stating details of 
and qualifications, should be 
pa coca to the Personnel Manager, Westwood 
Works, Peterborough, and will be treated in strict 
confidence. E5400 a 


| name sor dad LIMITED, Redfern Road, Tyseley, 
have ughtsmen 








For continuation of small Advts., see page 6 





SITUATIONS VACANT 


NOTIFICATION OF 
ronan ORDER, 1952 
The engagement persons ans 

advertisements must < made an Behe wins, Ome Local Office 
of the Ministry of Labour or a +A 
ment Agency if the ees is a man aged 
inclusive or a woman aged 1 4 inclusive, Bag - 
or she, or the from the 
— of the Notification “of Vacancies Order, 





BELGIAN CONSULTING ENGINEERS 
invite applications for vacancies in their 
ly and Baghdad offices for two qualified 


For Bros Brussels office : one ELECTRICAL ENGI- 
NEER for planning and 
design of transmission lines 
and distribution stations, 
including drawing up of 
specifications and contract 
documents. 
one ELECTRICAL ENGI- 
NEER, preferably also with 
qualifications ; duties as 
for Brussels, but will also be 
engaged in construction of 
steam power stations. 
University Degree or equiva- 
lent and/or membership of 
professional institution, 
a ned with practical ex- 


For Baghdad office : 


Qualifications : 


For both posts a knowledge ‘of the appropriate 
British Standards is required. 

Perfect knowledge of English language essential, 
knowledge of French desirable. 

Appointments will be in the first instance for 
three years with possibility of extension. 
Applications, giving full details of qualifications 
and experience, should be addressed to the 
SOCIETE DE TRACTION ET D’ELEC- 
TRICITE, 31, Rue de la Science, BRUSSELS, 
BELGIUM. E2324 a 


BOOTS PURE DRUG CO., LTD., pg a 
young Mechanical/Electrical Engineer of at least 
H.N.C. = preferably ~—_ thet one for eo. 
ment and meter section o ir 
ment at Nottingham. This positi ios ahah 
manent and pensionable, calls for both 
kno and practical experience of 
tion, ibration, operation and maint 
instruments and automatic controls used in modern 
industrial air conditioning, heating and wer plants 
and of the meters used for the costing of engineering 
services. The commencing salary would depend on 
age, qualifications and experience. The company 
normally works a five-day week.—Applications in 
own writing, giving full details of career to date, 
should be addressed to the Personnel Manager, 
Station Street, Nottingham. ES286 a 
BRITISH CELLOPHANE LIMITED, Bridg- 
water, Senior ab ya Junior Draughts- 
men, ‘for both permanent and age | appoint- 
ments, for work on machine and themical 
plant layout. Applicants should possess at least 
O.N.C. and have had three years’ shop experience. 
Five-day week, pensions fand sche scheme for permanent 
The temporary appointments are 
for a period of approximately two years’ 
noti 


and quote R: 

BRITISH PETROLEUM ‘COMPANY LIMITED 
requires Engineers or Physicists with Ist or 2nd Class 
Honours Degrees, for experimental work on internal 
combustion engines including gas turbine engines and 
motor vel engines of high performance. Previous 


THE ENGINEER 


SITUATIONS VACANT 


= poets a & COMPANY, LIMITED, 
Mechanical Engineer, t 
serve as ‘anbann in ~ overseas i 
t. 


the design and improvement of machinery for 
manufacture of tea, also the designing and Laue ot of 
tea estates factories embodying standard machinery. 
This work calls for a wide oes af of engineering 
subjects, especially that of me The applicant 
would do well to realise that the tis a 
small —_ necessitating a great of drawing- 
office work. To be successful he must be eeperes 
to adapt himself to many duties. Experience i 
business routine would be an advantage, since it is 
often necessary to oo ampet technical inquiries in con- 
—- with the buying of all classes of engineering 
—. A and excellent prospects 
be offered to the applicant who has the requisite 
ert ae experience and who wishes to make a 
mn yy field of tea manufacture and the relevant 
machinery. The position offered might, in the course 
of time, carry with it the probability | of short visits 
to eur overseas tea estates, with a view to 
experience of — conditions. a to be 


addressed to the al t Goulston 
Street, Aldgate. Pe mg E.1, giving fullest details 


1A 

BRUSH ELECTRICAL ENGINEERING co. 
LTD., invites applications from qualified Engineers 
for the position of Chief Engineer of the Steam Tur- 
bine Division of Loughborough. The duties include 

for design 
drawing and. testing and an extensive | programme of 
development exists in all these aspects. Considerable 
experience of steam turbine engineering in industry 
is essential, coupled with high standards of adminis- 
trative ability and appropriate educational qualifica- 
tions. The appointment is permanent and will carry 
remuneration, status and superannuation benefits 
commensurate with the responsibilities involved.— 
Please write, with full details in confidence, to the 
Technical Director, Loughborough. 5419 a 





JOHNSON AND PHILLIPS, LTD., 
CABLE ae a gy 


Johnson and 
MANAGER for their _... baw ‘Rubber "Cable 
Works. interested should send full 
See ot Salt en ees eens to Se ene 
ng Director. All correspondence will be treated 
in mabsolute 
Johnson and ‘Phillips, Limited, 


Charlton, London, S.E.7. ES095 a 


CHEMICAL ENGINEERS are required by an 

established company manufacturing intermediates 

for the plastics industry. Applicants, aged 23-28, 
should have a sound academic background and be 

able to apply their knowledge to the 

in the operation and reyes : 

The vacancies are in t 

the work will involve “cxperimental investigations 
ding bec wok and and subsequent commissioning 

of new or modified process equipment. The work is 

varied and will sipped to men who wish to extend 

their experience wi t ——— in a narrow field. 

Applications, giving relevant details, which will be 
treated as Tt, should be ee quoting 

ref. R.86.—BOX No. E2287, “‘ The Engineer. A 


CHIEF ENGINEER, with wide experience in 
the design and construction of iron and steelworks, 
is required by the Metallurgical Equipment Export 
Co., Ltd. He will be required to supervise an engi- 
neering organisation undertaking a number of im- 
portant contracts involving the construction of large 
metallurgical installations. The Company’s head- 
quarters are in London, but occasional travelling 
chooel and close co-operation with the engineers 
of several of the most important manufacturers of 
heavy metallurgical Po within Great Britain 
will be required. A good salary will be paid. The 
work will be most sinating and of t importance 
to British export trade. All applications will be 
regarded as confidential—Apply BOX No. E2346, 
“* The Engineer.’”’ A 


CHIEF INSPECTOR required for medium/heavy 
ing concern in the Preston area. Applicants 





practical experience is not essential, but Li 

should have a keen wg in this type of work. 
Age preferably not above 3 Salaries within the 
range £600 to £ per annum, according to 
qualifications and experience.—Write giving full 
details, quoting H.3299, to Box 7769, c/o, 191, 
Gresham House, E.C.2. E5442 a 
BRITISH PETROLEUM COMPANY LIMITED 
require Planning Engineer for work in their London 
office. Work involves planning and co-ordination 
of design, supply and construction and the prepara- 
tion and progress of detail programmes and sche- 
dules. Applicants must have at least Higher National 
Certificate and have served engineering apprentice- 
ship with subsequent experience in the planning, 
design or construction of medium or heavy chemical 
or oil plants. Age 30-40. Non-contributory pension 
scheme, luncheon club. Salary according to age, 
qualifications and experience.—Write, giving full 
details, bon! age, quoting H.3396, to Box 7781, 
c/o ham House, E.C.2. E5444 a 


BRITISH PETROLEUM COMPANY LIMITED 
require two Plant Inspectors for employment initially 
in London office but later in U.K. or possibly over- 
seas refinery. Applicants, aged 25-35 years, must 
have served full apprenticeship, preferably with firm 
manufacturing boiler or pressure vessels, and have 
had several years’ practical experience in operation 
and maintenance of steam boilers or pressure vessels. 
ist Class B.O.T. (Steam) Certificate or A.M.I.Mech.E. 
essential. Salary according to age, qualifications and 
experience. Non-contributory Pension sc 
Luncheon club facilities.—Write, giving full details 
quoting H.3407, to Box 7784, c/o 191, Gresham 
ouse, E.C.2 E5443 a 
CHEMICAL AND MECHANICAL ENGI- 
NEERS with experience in design of plant for con- 
tinuous —— (preferably with knowledge of 
Oil Petri ical practice) or with 
knowledge of, ow interest in, Nuclear Engineering, 
required by consultants with headquarters i in London. 
Write in confidence, giving age, qualifications and 
experience.—BOX No. E5288, “‘ The Engineer.” a 
CHIEF DESIGN DRAUGHTSMAN degree or 
equivalent mechanical engineering required by small 
engineering company 30 miles North ndon. 
Experience in vacuum pumps and air compressors 
desirable. Young men capable of accepting respon- 
sibility for design office are invited to apply for this 
post and give age, experience and salary required to— 
General Manager, The Cooper-Stewart Engineering 
Co., Ltd., Letchworth, Herts. E2329 a 


must have served an engineering apprenticeship and 

be capable of inspection and supervision of staff in 

artments concerned with 7. and erecting 

to very close limits. Please supply — Ss = 
Pe teeinnee —f qualifications 0. 

“ — 


CHIEF -_ AND woe. ti ge 


Apply giving in confidence outline of qualif. 
cations and industrial history. —BOX No. E5204, 
“The Engineer.” A 


CHIEF JIG AND TOOL DESIGNER required 
by firm of Electronic Instrument Manufacturers. 
Applicants should have sound knowledge of press 
tools, jigs, fixtures, &c. connected with electronic 
instruments and light mechanical engineering, 
quantity and batch production. No age limit. 
Superannuation scheme.—Apply in writing with full 
details of past experience, salary required and when 
available to British Communications Corporation, 
Ltd., Exhibition Grounds, Wembley. E2332 a 


CIVIL ENGINEER (ASSISTANT), age 25 to 

Applicants must have a ee and experience 
of the design and construction of heavy plant founda- 
tions and structures, including seicend concrete. 
Pension fund and profit-sharing bonus. Good salary. 
—Apply, with full details of age, training and experi- 
ence, to hief Engineer, A.P.C.M., Ltd., Portland 
House, Tothill Street, London, S.W.1. ES411 a 


CIVIL ENGINEERING ASSISTANTS required 
by Head, Wrightson and Co. ., for of wor 
nm the preparation of design drawings and contract 
doommnte for the construction of reinforced con- 
crete foundations, structures and buildings for heavy 
industrial installations. Excellent working condi- 
tions ; 5-day week ; pension scheme.—Applications, 
stating age, qualifications and salary required, to 
Personnel Manager, Ref, MK/8, Teesdale Iron bs 
Thornaby-on-Tees, E5488 


SITUATIONS VACANT 


CIVIL ENGINEERING gg, sh aphl required 
for Service in the Middle East. Basic salary up to 
£1000 per annum according to experience. Apply 
- 335, and full details of experience to—BOX 
“The Engineer.”’ A 

onan ENGINEERS required for various sites in 
the U.K. Some experience essential.—Write, giving 
details of age, education, qualifications and salary 
required, to George Wimpey and Co., Limited 
¢- G. Head), 27, Hammersmith Grove, Loason. 
A 


civ, ENGINEERS required by consultants with 
hydro-electri 





=. ABI by eter ith iculars of 
ly by letter with part 
id experience.—BOX No. sate 


CONSTRUCTIONAL ENGINEERING com. 
PANY with headquarters in London require 
Senior Construction Engineers for contracts through- 
out U.K. and abroad. Those selected will be ex- 
pected to control contracts of substantial value and 
will be responsible for the supervision of the work 
of foremen of all trades, both civil and mechanical, 
as well as the normal administrative work of a 
civil engineering contract, including costs, control 
of materials, planning and progress. Previous 
experience in a similar capacity is essential to obtain 
top eg and allowances. Write giving full a. 
—BOX No. E5415, ** The Engineer.’’ 
CONSULTING ENGINEERS require the follow. 
ing staff for the supervision of an important pipe- 
line project in the Middle East : (a) Deputy Resident 
Engineers ; (b) Assistant Engineers. (a) Age range 
Applicants should be fully qualified Civil 
Engineers and possess experience of this type of 
work. (b) Age | range 25-35. Applicants should be 
d Civil E 's with some site experience. 
Successful applicants would be required to work for a 
period in the London office before proceeding to the 
Middle East. Good pay and liberal leave on full 
pay on completion of contract.—Apply, stating 





June 24, 195518 Jur 
SITUATIONS VACANT 


DESIGNER-DRAUGHTSMAN required 
London H.O, of a firm of reinforced concrete 
neers and contractors. Applicants should be , 
fied and possess experience of frame ded 
and knowledge of precast and prestressed conc 
construction. The post is manent and 
able. Two weeks’ holiday allowed this ye * 
according to 9 erie and ex; peerignee rite 
he Engi: leer, Wee 


particulars. X No. E738, ** THE 


ST 
DESIGNERS AND DRAUGHTSMEN — 


are invited to apply for a number of ir Lerestig . 
vacancies with : Ml 


THE ENGLISH ELECTRIC C0,’s 
GUIDED WEAPONS DIVISION 
at STEVENAGE and LUTON 
as follows :— 


DESIGNER DRAUGHTSMAN, for dei 
and layout of high efficiency light alloy stry, 
tures. od knowledge of materials y 
a, technique is essential, 


DETAIL DR ADTAN for rion mec! 
anical work associated with aircraft struct 
and ane of mnt y po ean r 
ledge of electrical and hydraulic systems 
advantage. Ref. 2811. 


DESIGNER DRAUGHTSMAN, for design ¢ 
experimental rigs to test high efficiency |i 
alloy structures. Applicants should be abe 
do simple ae | and be qualified to at le 
O.N.C. (Mech.) standard. Progressi 
appointments assured to man of ability, 


DESIGNER DRAUGHTSMAN, for work ; 
precision electro/mechanical instruments y 
gyroscopes. Experience of design for q 
tolerance —— — ture or die casting 





name of paper, with full particulars of age 
tions and experience, to Box No. 8822 c cjo Charles 
Barker and Sons, Ltd., 31, Budge Row, London, 
E.C.4. E5397 a 


ta gta ENGINEERS require, in their . 


Newcastle upon Tyne office, Civil Engineers, De- 
signer/Draughtsmen, Detailers, Senior and Junior, 
for interesting work in connection with the design of 
steam generating stations and development work in 
connection = nuclear energy generating stations 
covering a wide range of foundations, reinforced 
concrete and genera! civil engineering work. Five- 
day week ; pension scheme ; good working con- 
ditions. Applications treated in confidence.—State 
full details of qualifications and experience to Merz 
and McLellan, Carliol House, Newcastle upon 
Tyne, 1. E5453 a 
CRAWLER TRACTOR SPARES.—Sales Repre- 

hnical id 


DRAUGHTSMAN/CHECKERS, with appro; 
mately five years’ drawing-office i 
together with specialist knowledge in 
tronic, ew electrical or mechanic 
engineering and hydraulics. Ref. 2802 


These positions carry attractive salaries 
——— Prospects and are pensionable 
qua ualifying period. Successful candidates 

Greater London area can be oF. hous: 
assistance. —Applications to Dept. C. 3 
Strand, W.C.2, quoting Ref. No. i678 E5313 


DEVELOPMENT ENGINEER 
A Senior Engineer is required to lead a we 
ont 





sentative with sound tec! an 
existing contacts in the trade Fa develop 
market in high-quality — This is a first- 
class opportunity for the righ Please write in 
= bn = waned BOX Ni ails is of experience and 
X No. E2279, ‘* The Engineer.’’ 
cuserens PARKINSON, 
both Senior and Junior 
Chelmsford Works. Applicants 
contract, development or diagram 
switchgear up to 11kV, “gees men with 
electrical or mechanical experience will be ~ = 
Ideal terms employment.—Apply, 
particulars, to the Personnel Officer. i 


LTD., require 
” at their 


DESIGN AND DEVELOPMENT 
ENGINEERS 


are ag to to the British Tabulating 
Machine ad “Lath page ae Herts, for 





statistical a 


Qualifications required include a University 

Higher National Certificate or equiva- 

lent. Previous shop and design experience 
preferred. 


These are permanent positionsin an cxpentiog 
organisation, which to-day employs over 
Salary will be commensurate with en 
rience and qualifications. Pension fund and 
= y facilities. Travel expenses nd interview 
paid.—Write in first instance 
jhe Fe ry quoting reference E/628. E737 a 


DESIGN DRAUGHTSMAN.— Progressive engi- 
neering company in Scotland, now expanding its 
activities, has vacancy for Design Draughtsman with 
experience in the design of centrifugal pumps. Appli- 
cant should be capable of producing new designs of 
pumps for land and marine work. Working con- 
ditions are good. The position would be per- 
manent, superannuated and offers scope for advance- 
ment to suitable man. Please re; y gag Bi, 


qualifications and experience.— 
* The ineer.’ 

DESIGNER required for development of ona 
electro-mechanical devices, embodying magnetics 
and hydraulics. A sound knowledge of toolin 
methods and design for production is essential. 
Emphasis is laid upon the possession of practical 
— and initiative rather than high academic 
ievement. S.E. London area. A substantial 
salary will be paid to the successful applicant. Reply 
- y= strict confidence stating - and experience.— 
No. E2338, ‘* The Enginee A 
mera Stoctrioal, required for work 
on varied works distribution layout designs in con- 
nection with ent, and Tile manufacturing 
plants. Comp installations from substation 
to motors up to 800 h.p. including ——. cabling 
and distribution ; knowledge of ordering an advan- 
Post is permanent and a pension scheme 
is in operation. Applicants should be of at least 
National or Higher National standards, and have had 
sound practical and drawing office experience. 
Starting salary up to £800 per — accor to 
ability Write stating experience and qualifications 
to—The Chief Engineer, oe ad, 158/160, 

City Road, London, E.C.1 E2326 





gag de of 
sensing elements. Previous industrial experience 
the measurement of stress and other physical q 
tities would be an advantage. The tt offers ¢ 
siderable scope for an enthusiastic leader 
initiative. Gortannte should _ ee age, exp 
ence and salary required.—BOX . E5500, “ 
Engineer.”’ 
DEVELOPMENT ENGINEERS AND TEC 
NICIANS required in Research 
well-known firm of precision engineers, p 
for work in connection with servo systems 
precision motors and gyroscopic instrume 
io Stating age, experience and 
G. Brown, Ltd., Shakespeare Street, Wat 


cnnemersanade. for engineering depart 
of a weldicss steel tube works, wanted for in 

work on design and development of had, Ey 
ence of this class of work required. Pension sche 
&c. t position for suitable applica 


Permanen 
Apply, — age, experience and salary requi 


Personne anager, Tubes, Limited, Rocky 
Aston, Birmingham, 6. ESus 


DRAUGHTSMAN, General Etiving 
Mining Machinery. ere © 


Secretary, ‘The Usk if. “Bncines slay ree 
oe § Mon, 


DRAUGHTSMAN required by The British A 
minium Company, Ltd., at their Rolling ¥ 
Milton, Stoke-on-Trent. ‘Duties will cover o | 


these fields not essential. “Up r 

Minimum technical qualifications ! 
facilities, superannuation scheme. —Apply by ie 
(in confidence), Le , training, qualificat 
and experience, to the anager, at the above a 


DRAUGHTSMAN réquired in the engined 
department | ve a well known cement, brick and 
Knowledge of indv 
= layout | essential ; experience in the design 
layout of cement and brickmaking plant ; 

handling equipment and structural steelwork 
advan post is J as ond and a pe 
scheme is in operation. licants should be 0 
least National or Higher Narlonal standards and 
had sound workshop and drawing office experi 
Starting salary up to £800 per annum accord 
ability. Write stating experience and qualificati 
to— ief Engineer, Eastwoods, Ltd., 15! 
City Road, ‘Leadon, E.C.1. B31): 


fm yen nba bgp with general experiene 
it engineering required. Interesting design ¥ 
= special prodeetion jigs and automatic mac 
Write with full particulars of experience.—St# 
Radio yeas Ltd., Commerce Estate, hi 
Road, ” 
coy + with good mechanical enj 
ing experience required for interesting and impo 
r and development _ Excellent of 
tunities for advancement. Age 25/30 years.— 
in writing, giving full potiodees of experiene 
gai ications, to Dowsett ineering Constru 
td., Tallington, Stamford, Lincs. EMI 
AND DRAUG 
for light structural 
ducting, peel on late work. v 





DRAUGHTSMEN 
WOMEN 
work, sheet metal 


condi 
scheme, holiday this year. Write Visco fn \ 
ing Co., 161, Safford Road, C: 


or desi 


rials 
al, Ref 


ht med 
struct 
Ss. 0 
ystems 


design af 
ency light 
be able 
to at le 
rOgressi 
vility, 


work 9 
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SITUATIONS VACANT 


DRAUGHTSMEN 


APPLICATIONS ARE INVITED 
for the Gt, Ged at the 
CLAYDON, SUFFOLK 


works of 
THE BRITISH STEEL PILING CO., LTD. 


§sTRUCTURAL DESIGNER DRAUGHTS- 
MAN (Minimum qualifications H.N.C. or equiv- 


alent). 


MECHANICAL DESIGNER DRAUGHTS- 
MEN (Minimum qualifications H.N.C. or equiv- 


alent). 


One of these vacancies is open to a ae 
qualified candidate for work on Research 
Development. 

JUNIOR MECHANICAL DRAUGHTS- 
MAN (Minimum qualifications O.N.C.). 

Experience should preferably (but not essen- 
tially) include equipment such as cranes, hoisting 
machinery (steam, diesel, electric), mechanical 
handling equipment, contractors’ plant. 


THESE ARE PROGRESSIVE PERMA- 

NENT POSITIONS IN AN EXPANDING 

ORGANISATION and candidates for the senior 
should be capable of accepting responsi- 
for complete projects. 


The Company operates a contributory pension 
scheme and good canteen facilities exist. 


Salary will be in accordance with age, qualifi- 
cations and experience. 


Applications in the first instance to Works 
Manager at the above address. 
E5201 a 


UGHTSMEN—Bexford, Ltd., Brantham, 

r, Manningtree, Essex, require first-class Senior 
od Junior mechanical design and detaili: 
a, for interesting work over a wide 

m and it of machinery for the manu- 

ure of ——_ film base. Salaries of the 

of £12 12s. per week, or over to _ with 

ining and experience. position. 

rontributory pension ion scheme.—Please =k giving 

of age, training and experience, to the Per- 

Manager, Bexford, Ltd., Brantham. annie 

A 


UGHTSMEN, experienced, required for 
ork on coal preparation plants. Vacancies exist 
ot Project Designers, Mechanical, Structural, Pipe- 
ork, Material Handling and Electrical Draughts- 
en, Five-day week. Pension scheme in operation. 
ondon area.—Write, The Coppee Co. (Great 
itain), Ltd., 140, Piccadilly, London, W.1. E5492 a 


THE ENGINEER 


SITUATIONS VACANT 
DRAUGHTSMEN—BX 


f proved ably 


pa on for work in on 
cessing Plant. 
but not ceotitel. Apoieat, 
possess Ordinary Higher 
and experience of call precision 
cpotientions for the acon vacancies 
to the Personnel Manager, at Brantham Works, 
giving details of age, training and e¢: — 

A 


DRAUGHTSMEN for eventual promotion to 
Engineers. Must be expericiced in wer station 
mechanical and electrical layout work in drawing 
office and on site. Location of work, London, 
Good salaries are offered. Five day week. Non- 
contributory pension scheme. Upper age limit 35. 
DRAUGHTSMEN experienced in power station 
layout work. Location of work, London. Good 
salaries plus annual bonus. Five day week. No 
upper age limit. This year’s holiday arrangements 
will be honoured—BOX No.E2348, “* The Engineer.’’ 


DRAUGHTSMEN we ye required for 
equipment design and tooling for gear cutting 
machinery. Applicants ra have had ractical 
training and knowledge of jig and tool ign.— 
Applications stating age, iFictations and salary 
required, to The Personnel Officer, W. E. ms cD Ltd., 
Manor Works, Staines, Middlesex. 377 A 


DRAUGHTSMEN 
Owing to further rapid expansion LOUIS 9 
MARK, LTD., have the following vacancies 
NEW ADDINGTON.—DESIGN and DETAILING 
DRAUGHTSMEN for the design drawing-office 
of their aircraft instrument division for work on 
small mechanical devices.—Apply, Vulcan Way, 
New Addington 
CROYDON.—DRAUGHTSMEN experienced in 
design and detailing of jigs and tools. Experience 
of press tools an advantage.—Apply, Prefect 
Works, Purley Way, Croydon, Surrey. Pension 
scheme, excellent working aueen | pe. 
A 


DRAUGHTSMEN required for Diesel Electric 
and Diesel Power-Pack layouts for tendering pur- 
poses. Wide experience of this work essential. 
Some marine experience useful but not essential. 
Holiday commitments honoured. oy sen 
scheme ; five day week. re 4 Personnel M: 

North British Locomotive Co., Ltd., » Springburn 
Glasgow, N.1. 


DRAUGHTSMEN required for N.W. acten 
area. Experienced in design and layout of medium 
heavy industrial plants, general pipework or mechani- 
cal design. Permanent employment with good salary 

according to ability, pension scheme. Five day wf 
and three weeks annual holiday. Own staff advised 
of this advertisement. Write ste ting experience and 
salary required.—BOX No. E5523, ‘* The Engineer.”’ 


ion with 








| BOOKS and PUBLICATIONS | 





“A complete library 
in two volumes. .” 


KEMPE’S 


Engineers Year - Book 


Edited under the direction of the Editor of “‘ The Engineer” 


1955 (60th Edition) 75]- 


%& 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


(plus postage 2/6d.) 





Obtainable direct from the publishers or through your local booksellers 
or send for complete prospectus to :— 
Kempe’s Engineers Year - Book 


28 Essex Street, Strand, London, W.C.2 
Telephone : Central 6565 





SITUATIONS VACANT 


pap yobs! aie long term expansion 
ofa established engineering com any in a West 
of London suburb calls for men with J and Tool 
experience, fs gee heavy press too Attrac- 
tive ses vmpees Tn ies paid. Permanent 
pr panies employment is assured. Superannuation 

‘Apo vin ving | fullest details in strict veces 
—BOX No. E5529, ‘“‘ The Engineer.”’ 


tranches 
‘ Mechanical and By-Product Plant 
Pipework. 
°) | Remereees Consecte Duchess anf Tounte- 
d) Steelwork for Buildings and 
OF jicants should 








DRAUGHTSMEN 
SIMON-CARVES LTD. 


have additional vacancies at their Cheadle Heath 
and North Manchester offices for Draughtsmen 
with experience in the following fields : 


(a) Pipework arrangement. 
(b) Structural steelwork. 
(c) Reinforced concrete 
Industrial structures. 
(d) Refractory brickwork. 


Working conditions and scope are good and a 
pension scheme is in operation. A successful 
candidate living outside the Manchester area 
will be helped with removal expenses. Starting 
salaries will depend on qualifications and 
experience ; for senior men they will range up 
to £750.—Write (quoting ref. CJ29) to Staff 
and Training Division, Simon-Carves, Ltd., 
Cheadle Heath, Stockport. E5470 a 





DRAUGHTSMEN WITH FAN ENGI- 
NEERING EXPERIENCE WANTED 
and consideration given also to young engineer- 
ing draughtsmen with plant experience, wishing 
to enter interesting, progressive industry. 
The positions are permanent and covered 

by —— assurance mes. 

according qualifications and experience. 
5 day — ing date to suit existing 
holiday arrangements.—Reply fully to Keith 
Blackman, Ltd., Mill Mead Road, London, 
N.17. E752 a 





ELECTRICAL & MECHANICAL ENGI- 


NEER.—Sunvic Controls, Ltd. (a subsidiary of 
itan-V' Electrical Co., Ltd.), have 
vacancy in their new development 
and production units at Harlow. 
Engineer 


with . in sp 

development or operation of pneumatic 
hydraulic control equipment. — oe should 
knowledge of the servo problems 


age, ¢ 
tion, to Chief Engineer, ed en Se 
Harlow, Essex. Hee x 


ELECTRICAL gt required for London 
Office of merc! company operating in Africa 
and the Middle East, Must be familiar with in- 
stallation materials and equipment and have had 
experience with electrical contractor or wholesaler. 
Some technical knowledge and experience with =— 
and domestic appliances would be added advan 
Commencing salary .—Reply to Box 
8831, c/o Charles Barker and Sons, Ltd., 31 Budge 
Row, London, E.C.4, giving age, present. salary, 
qualifications and brief summary of experience. 
E5412 a 
eer Nea. MAINTENANCE ENGINEER 
wanted by large industrial concern in British East 
Africa. Should have served a recognised appren- 
ticeship, must be able to take responsibility, for 
maintenance and installation of new 3130 years 
Preference given to men in the ‘group 23/ 
Four year tour with four months’ paid leave. 
passages. Superannuation and medical a 
Salary commensurate with experience and qualifica- 
+ >. one Box. JN/85, c/o 95, ~_— gate, 
.C.2. A 


ELECTRIC FURNACE CO., LTD., requires 

young engineers for interesting work on all types 

of electric furnaces and induction heating equipment. 

Applicants should preferably have = 

degree or equivalent qualifications. Some practical 
experience desirable. 

pe meg it depend on age, ee and ex- 

warieaes, bus etl vein ti eenet £650/ annum. 

—Ap wg to Engineer, 

Co., » 161, Queens Road, Wain, See. 





For continuation of Small Advts., page 8 


COMPANY MEETING 


IMPERIAL CHEMICAL 
INDUSTRIES 


RECORD GROUP SALES 


The 28th annual general meeting of Imperial! 
Chemical Industries, Ltd., was held on June 16th 
in London. 


Dr. Alexander Fleck, the chairman, in the course 
of his speech said :—The consolidated sales of the 
Group, after deducting the value of the sales made 
by our new subsidiaries, ve increased —_ 
£282 millions to £327 millions—an increase 
£45 millions or 16 per cent. over the figure for 1953, 
itself at that time the highest in our history. 
Company’s home sales and direct exports each 
increased by approximately the same percentage. 

I should like most specially to draw your attention 
to the table of price indices in which the changes 
in home trade prices of the Company’s products 
are compared with other significant indices. I 
- sure you will agree that the comparison shows 

he Company’s prices in a very favourable light. 
Since 1938 the cost of our raw materials has risen 
by 272 per cent. and the earnings of our workers 
have risen by per cent. For the same period 
The Board of Tress © wholesale price index increased 
by 225 per cent. In comparison with these i increases 
(each of which exceeds per cent.) the prices at 
which LC.I. sells its products in the home market 
have risen by only 91 per cent. This, I think you will 
also agree, shows the remarkable success which has 
attended the Company’s policy of keeping its selling 
prices as low and as stable as possible. Low and 
stable prices our to use more 
of our products, and as our Products are used by 
many British industries, we believe that our price 
policy _ and supports the economy of the country 
as a whole 


Between 1953 and 1954 the Company’s price 
index for home sales has moved up by one point 
only, and the increase in the value of our home 
sales during this period is therefore almost entirely 
due to increase in volume consequential 
increase in —_>* for 1954 is = attributable to 
increase in vo! impr 
in efficiency due to to Work Study = other factors. 

The C y will i this price policy and 
will aim not ome at absorbing increased costs but, 
wherever ———_ at seeing that _Teductions in 
costs and greater 
efficiency are ‘reflected i in lower j prices to its customers. 
Let me emphasise, however, that the price indices 
I have quoted are averages, and that it may not be 
possible in all cases to avoid an increase in price ; 
in fact, I am sure that some readjustments upwards 
in some of our products will almost be inevitable. 
This is particularly so where raw materials, fuel 
and freight represent a large proportion of total 
costs. 'e are glad to play our part with others 
first of all in striving after methods of increasing 
productivity and then of ong | on the results of 
such efforts. Contributions of this nature will, 
we hope, come from all branches of British industry. 
It is by such contr 
should be, that each one of us must ‘earnestly hope 
that effective action will soon be taken to prevent 
the inflation which is threatening to erode our 
material standards. 


EXPORTS AND OVERSEAS INTERESTS 

At £674 millions the Company’s exports were a 
record and showed an increase of 16 per cent. over 
the previous year. This increase in the value of 
exports represents a still greater rise in the volume 
of exports. 

I regard this high export figure as a particularly 
significant feature of the year’s trading, because it 
has been achieved in the face of keen competition 
from other major chemical producing countries and 
in spite of the strong demand for our products from 
the home market. Indeed, if indirect exports were 
included, it would be seen that more than 40 
cent. of the Company’s production now goes abroad. 

A number of our overseas companies are now 
substantial manufacturing entities, and when I 
tell you that the total turnover of the Company’s 
overseas business (both local manufacture and 
imports from the United Kingdom) through sub 
sidiary and is now 
in aie L.C.L’s sales in the United Kingdom, I am 
sure you will appreciate how important our overseas 
interests are. 

It is worthy of note that the net I.C.I. Ordinary 
dividend, requiring just under £8 millions, represents 
rather less than 37 per cent. of the net income of 
the year, £213 millions. Furthermore, this Ordinary 
dividend, requiring £14 millions before deduction 
of income tax, represents a return of 4-8 per cent. 
gross on an employed capital of £295 millions, 
which according to the Company’s balance sheet is 
the employed capital belonging to the Ordinary 
stockholders. 


CURRENT YEAR’S TRADING 

As regards current trading, I am pleased to tell 
you that in 1955 we have so ‘ar experienced a period 
of great activity. I level of both home 
and export sales is well ve that of the correspond- 
ing period of last year. In fact, I do not think I 
can do better than repeat the words that I used to the 
stockholders last year and say that “ So far year 

Company has enjoyed, in common with other 
industries in this country, a period of expansion, 
and the prospects are in good.” 

This, of course, assumes that the very serious 
strikes which so gravely affect our national economy 
are not allowed to recur and that our united vo. 
can be successfully directed to mini if no 
poet Bm the deplorable setback which the Abe +0 
as a whole has suff 

On the other side of the account, I would tell 
you that the pao pe of sales this year, to which 
I have referred, is due to some extent to production 
now coming forward from_new plants which have 
recently been completed. Competition, particularly 
overseas, is strong, but we are confident that, pro- 
vided our prices do not have to be put up because 
of rising costs at home, we can meet this competition 
and e still further progress. 


The report was adopted. 


























SITUATIONS VACANT 


NOTIFICATIO 
VACANCIES ORDER, 19s. 





che is 
—= of the N Notification “of Vacancies Order, 
ELECTRICAL ENGINEER.—Large Oil Company 
requires yo' Ong eh ge gg ge ae 


THE ENGINEER 


SITUATIONS VACANT 


paren chanel cig 3 
expending 


Near oe advancement in 


ENGINEERS, DESIGNERS AND phnieatinn, 
MEN required for Mechanical 
ment of Sir Alfred McAlpine Son, ted., 
Hooton, Wirral, Cheshire. la 
ESTIMATING AND PROCESS PLANNING 
— with sound knowledge in the fields 





ung q' 

East. Substantial basic salary with ances, 
ionable service, prospects, paid home 
ve.—Write quoting No. 526 to Box. N No. 8838, 

clo € Charles > 2 and Sons, Ltd., 37 Row, 

London, E.C.4 164 


> aids 30-40, th experince te the lay- 
lete conventional is 


i i Works, Erith, Kent. 
Degree several years in a senior capacity in 
organisation with the above type of work i is 
ee Fraser and 


Chalmers Engineering Works, Bath Kent, ES375 a 
ENGINEER.—Civil or Mechanical for Middle 
East. a in 4 sed 
working in fire 
the care which must be taken when cutti 
oil lines, dealing with storage tanks wi 


not been ays etc. Attractive aan —Apply 
Motherwell Bridge & Engineering Co., Ltd., Mother- 
well. E5446 Aa 
ENGINEER, for well-known firm in the London 

ith sound technical knowledge of all problems 
relating to natural, induced, forced draught water 
cooling towers and other forms of heat exchangers. 
Previous 


sion scheme.— Write X No. E5460, 


CIATION AND ene on eee 


ENGINEER 
TIVES’ ASS N — 





associated with the i 

Write E.B. Bos 47, Victoria 
Tel.: ABB 3583 

Licensed annually by the L.C.C. 


DRAUGHTSMAN _ 


ENGINEERING 
s! $, wor! 


GNER for 
least O.N.C. standard, 
Planned layout of special fact 


ve experience in 
ing: ry steam, (b) conveying, © — —_ 
— scheme and 


ipe — 2 ae iteen.— 
Send tae d particulars of aon 
to Staff (UX.) heen Sy The United 
remy Company. Limited, Unilever House, Black- 
friars, London, E.C.4. E5255 a 
ENGINEERING MANAGER: Post 
filled in —— n geen of mam 


ENGINEERING STAFF required by imtrpational 
of oil consultants for work in Turkey. 
of contract: minimum 1 year, possible, 2 years, 
Suitable applicants will be interviewed in U. 
attractive a be offered. Single men 
preferred, as 


@: a f Engineers ior supervision of field opera- 
connected with i enavention of oil pipelines 
ond tank farms. 


@ bp Inspectors (a) experienced in all forms 
f welded pipeline fabrication (b) experienced 
in field erection of tank fi 








ie © ae 

aoe a ble applicant. Su; 
prospects for suital 

scheme. Write the Secretary—BOX No. 
“ The Engineer.”’ 


ENGINEERS AND Sibel etna —The cote | 
vacancies exist in the Tyre Development 

of The Avon India Rubber Co. Lid. Ltd.. Melksham, 
Wiltshire :-— 

1. An ENGINEER or PHYSICIST for work on 


product performance. 
2. An | ~cessnaasl for production control and 


liaiso: 
3. A A PHYSICIST for basic research into tyre design 
and performance. 


ttments cover a wide and interesting 


vari of werk in an expunting Company sal ot 
le itiative. 


lars apply to the 
and previous experience. 
ENGINEERS 
NEWCASTLE UPON TYNE 

Designers and Research Engineers are ——- 
for development work on new hydraulic mac 4 
automatic controls and servo mechanisms. The work 
offers scope to mechanical and electrical 
with a gift for on and experimentation. 

«an "inregly give full details of on gee and salary 

or H.N.C. with endorsements 


s--* should be add d to 
Limited, 


Vickers-Armstrongs, 
Works, Newcastle upon Tyne, 4. 


details 
E5341 a 





" Elswick 
E5452 A 


light engineering are 
to apply for a very interesting position. 
age limit. Superannuation scheme.—Apply 
in writing with full details of past experience, 
required and when available to British Communi- 
cations Corporation, Ltd., Exhibition Grounds, 
Wembley. E2331 A 
ESTIMATING DRAUGHTSMAN for senior 
ve position with prominent London firm of 
boi Workshop experi 
ence an advantage, not essential. Attrastive 
commensurate wi! + -_ - 
tions.—Write fully, “stating age, &c. X Ni 
8803, c/o Charles Barker and Sons, ita, 31 Budee 
Row, CA. E5254 


ESTIMATOR required for + od fr soap brie 
tions. Kno mechancial es! 
— C.L, Ltd., Staffa Road, E10. 10. 


an advan- 
el.: LEY. 
E5447 a 
or og nag het Canis Senior) wired for 
in London office of specialists in and 
and chemical plants. Five- 

day week, generous staff pension 
—Write full details of career to Head Wrightson 
, Limited, 24/26, Baltic Street, London 
E.C.1. E5287 a 
EXPERIENCED DESIGNER - DRAUGHTS- 
echanical Engineer- 


im D required to augment the M 
t of Samuel Williams and Sons, 
Dock, Essex. 


Limited. The som 4 
involves design and development of the Com 
- bulk handling equipment, oil storage ins' Ee 
d general engineering. Candidates should have 
aneagh technical training and erably some 
experience. Canteen facilities are — 
and the position is permanent and superannuated. 
candidate good residential area available for suitable 
ite. 


Salary from £750/£900 =. a. 

A vacancy also exists in the Drawing 
for a Junior Draughtsman. Appli vies Bos ae J “fall 
particulars of experience to the Personnel M ar. 
A 
uired. Prefer- 


ence given to applicant with know of construc- 
ye ~ oe moving es ae ln 
in instance in writing to Export — ong 

Esai x 


EXPORT SALES ENGINEER 


y 

Blaw Knox, Ltd., 90/94, Brompton Road, 
S.W.3. la 
FORD MOTOR COMPANY LIMITED of 
. Essex, are industrial history 
again. We have a vast expansion scheme under 
has created the following ey 
pos An 
istant lor project a on 
gas holders, boiler ins jons and general engi- 
neering. To qualify for this 7 you will need an 

A.M.I.Mech.E. backed ae ee fiv 


quote reference KGA. 
E5434 a 


FREE-LANCE REPRESENTATIVES required for 


8) West Cour 

West Country and South Wales 

To promote sales of quality Precision Measur- 
ing Instruments and and non-competitive 
portable tool.— Write Box 995, "clo Walter Judd, Ltd., 
47, Gresham Street, E.C.2. E5524 A 
GRADUATE CHEMIST OR PHYSICIST 
——, to oa works og in ~~ ip 


ry ” lice 
and superannuation pplications, 
And “Getails _ got confidence, should 





versity Graduate in 
supervision and tLe fae 
civil 


E'North 

under construction. 

ence in piled foundations, forced concret 

snd structral sel construction asa prelimioary 
aie at the y Coventry 


should write for a detailed form of 


ge a the Director of Personnel, Court- 
Limited, 16, St. Martin’s-le-Grand, 
London, E.C.1, quoting the reference numbet 

A 


GRADUATES in and Romtont 
Engineering 


jitions in 
the required and IJ ——- of 
p -R.., , Ba fl ~~ ial 
ven to 4 
—A to 3 a agonal experience 
We E741 a 
HEATING vat a of first 
standard as a “must” in the modern factory. 
Ford Motor <2 tit clas Limited, Dagenham, 
Essex, a aged a draughtsman for an 
rom their ion. Are you 


opportunity expansi 

the man for the } J "You will need to be capable 

of designing heating and ventilating : gga and 

ne a een = steam and condensation servi Asso- 
ee tee ip of te See of Heating and 

Venti Engineers will stand you in 

In return for your experience and aulfetions we 


non-contributory pension 
department will be glad to hear from you. 
quote reference KHV. 


SITUATIONS VACANT 


TING, VENTILATING, ELECTRICAL 
5h a 
to 

of department s; in such work applied 

caiety soiree and factories. yan 
salary will be bet 1200 and £1500, according to 

experience. This isa progressive ve position pd ay 
of lp status after al pee. 

u tion 


5S, “* The Engineer. 

IMPERIAL CHEMICAL INDUSTRIES, LT. 
Metals Division, has a vacancy for a Quantity Sur- 
veyor, aged 27/32. Preference will be given to a 
= chartered surveyor, but one in course of 
qualifying would be considered. The successful 
canteens would be caemen to prepare full bills of 
quantities and a full responsibility for final 
a oa industrial projects. 
t is a sPensional and progressive one.— 
hates forms be obtained from Staff 
anager, I.C.I. Metas. Division, Kynoch Works, 
Witton, Birmingham, 6, quoting ENG/2. E5389 a 





IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, 


WILTON WORKS, 
ENGINEERS 
MECHANICAL, STRUCTURAL, 
ELECTRICAL, CIVIL. 
PERMANENT pare APPOINTMENTS 
await young Gradua’ ae with good 
Honours The Wilton Works Site of 


2000 A IN COURSE OF DEVELOP- 
MENT in addition to 
varied has its 


1 problems in design and materials. 

expanding and has 

I Leo followed by 
higher managemen 


own 


The ocpatsion i 
further ale wae 


Situated in the North Riding of Yorkshire, 

near the Coast, Wilton offers first-class —- 

cuniiileas, five-day worki week, pension fund, 
and full recreational facilities. 


Write for application form to Staff Officer, 
Chemical Industries Limited, Wilton 


Works, iddiesbrough, Yorkshire, quoting 
advertisement reference ICI/X/226/b. £9207 A 





IMPERIAL 
CHEMICAL 
INDUSTRIES 
LIMIT! 
Dyestuffs Division, has vacancies 
at Manchester and Huddersfield for 
ECHANICAL, 
ELECTRICAL, 
CIVIL 


and 

STRUCTURAL ENGINEERING 
DRAUGHTSMEN 

for design and detail work in connection with new 

for the manufacture of synthetic fibre 

‘orming materials and other organic chemicals. 





IMPERIAL ommeee. INDUSTRIES, 


ETALS DIVISION, 
BIRMINGHAM 
has vacancies in its 
RESEARCH DEPARTMENT 
for 
DESIGN DRAUGHTSMEN 
aan undertake work associated with 
the melting and fabrication of Titanium. 
metals 


(1) 
& the behaviour of non-ferrous 
= extrusion and similar 


oye the the provision of special equi t 
a by the nee 


A wide variety of interesting problems is 
oe vee, all of which is asso- 
ciated with research and development proj 
Successful aa will be expect 
to i Sear of lant which hy 
to participate in experimenta’ 
tests. Candidates should possess a Higher 
National Certificate in Mechanical Engineering 
or an equivalent qualification. Commencing 
a ae .a. will be paid dependent 
ii 


I. Metals ies | 
Works. * Witton, Birmingham, 6, 
RES/3. E 





INSTRUMENT MECHANIC uired ad 
ratory Appl icants should ha 


research labo 
knowledge of electrical and waded an aay 
especially of a prototype nature and be Pe - to work 
from rough is one of — 
interest for man with initiative and is 
and pensionable. Apply in writing ne giving cous 
of and previous ex onsanto 
Cc cals, Limited, Fulmer Hall, Fulmer, Nr. 
Slough, Bucks. E5468 a 
anes iby whing , B ge for London 
oO! un ps on 
eae ae .—Write ry nis. ye 
tt salary to Home Manager, Sigmund 
es Limited.” Team Valley, Gateshead, asise 
A 
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SITUATIONS VACANT 


INTERESTING VACANCY in expan: ing 
matic control development section. olicay 
should have a degree or H.N.C. in M: 
Physics or Engineering. ' 
of mathematical analysis to engineering pro 
and proests control would be useful, bu: the 
important quality required is an interest ; 
matics a the ability” to apply i it. aby _ 
Permanent oaggh Aw mee Apply Chief “oe 
Engineer, wk Ltd., Roby Pig 
Seagrave Road, London, S.W. Es4i4 


INTERESTING WORK AVAILABLE a mode 
drawing-office for M | Engineering ‘rapphy 
men and also Bees, Designer Draug utsmen ; 
steel works with large development eat 
Applicants to state age, technical amet 
experience and salary required, to Labo i 
Somnel F Fox and Co., Lids MStocksbridge W rks, Neg 
E495 
JUNIOR DRAUGHTSMEN, having . ompleted 
National Service, required for work on larg hemica| 
plant installations ; eo soe —_ Fates oy 
oom. Five-day week superannua on chem 
to ihe" Chie letter, pins < ving deal of technica due 


Ciiton Hone ee Euston Road, 
NW. 7 
JUNIOR GRADUATE ENGINEERS 
for electrical “* gi id ’’ construction under pioneer 
conditions in gland and Scotland.  Two-y, 
may wentpet training period. Commencing calary ng 

.4. minimum if leaving University 
considerably N er salary if experienced. Qualifi. 
tions, ee — fitness standard. Excelleny| 
rospects, pension scheme.—Apply, Riley aad 
Lid Winchester. Ne 
LARGE OIL COMPANY requires nail 
Buyer for West End Offices aged about 30.35) 
with knowledge of Civil Engineering equipmen, 
machine tools, pumps, engines, etc. Pensiongh 
post, salary between £1000 and £1200 acc iy 
to qualifications and experience. —Write quoti 
No. 508 to Box No, 8844, c/o Charles Barker a 
Sons, Ltd., 31, Budge Row, London, E.C.4, 

ES421 
LAURENCE, SCOTT & a.scraonoma 
LTD.—Draughtsmen required at our Norwich 
for the layout and a of medium electri 
motors and generators, &c. Experience pre 
but not essential. mens to the Seavetury. E5502 | 
MILLING EAST ANGLIAN COMPANY oF 
ILLING en aa offers first-class oppo. 
modern oo to comp 
ane with experience of it work, 
fa ay map Keer heh food pro 
machinery or with knowledge of mechanical or 


required BOK’ No. 2503, "hy 


Louis. nines, LTD., have a vacancy ir 
their labor: or Electro-Mechas- 











4 and prospects App y, Personnel | 

vam ing , Prefect Works, Purley Way} 
Croydon, Surrey. £9927 
Louis NEWMARK, LTD., have vacancies 
= B.Sc., H. we ; ed and 
inter .» H.N.C. or 
in —— fe 


Apply, Peeunel Officer, 
Prefect Works, Purley Way, Croydon, 


MANAGER 
aphgeieniene are invited for the 
to a company carrying on 
of aseptic and 
Applications, enclosing copies of references 
and stating when available, shoul give par- 


ticulars of age, qualifications. 
, and should be om before July 
2nd, 1955. 

BOX No. E2289, “* The Engineer.”” 
MANAGER, for nee a turning 
engineering components for trade, w 
production og ge licants must be 

years old, and be mechanical 
with previous BB ag experience. First-class ma 
only need apply for the vacancy, which carries a 
salary with wos opportunities.-BOX No. 
“* The Engineer 4 


ition of 
business 


MATERIAL snes a is a go-fast, a 
o-sure, technique. En 

fave to be trained and rapid thinkers. rhea 
why Ford Motor Company, Limited, of Dagen- 
1 Pomme” want go-ahead men with at least 

0. 

Have you a flair for large volume handling ! 
If so, we are interested. Your starting salary will 
be commensurate with your experience 
qualifications. Your future is secured by a 
excellent non-contributory pensi ion. 
benny is no time a present for j a 

vast ex; ion wi J amy ou ample 
a" Salaried Personnel 
hear from you. 


ve your — 
it will be ged to 
E5383 A 


Please ae KMH/3. 


MECHANICAL ENGINEER.—A young m2) 
age 25/30, i ae uired to train as assistant oa ecto 


in charge of fleet of mechanical eq 
; will ane expen to} 


managerial 
will be an bg sas if he has served an ae 
p= and in R.E.M.E. jectrical 
t is also desirable. Applicants must submil 
bet articulars A their education and training) 
io. E5259, “‘ The Engineer.”” 
Leacemamaiel ENGINEERING DRAUGH 
N 





fred Porter and Co., Ltd., Stella Works, Stan 
Road, Teddington, Middx. E2306 # 
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Critical temperature 
‘control and ventilation... 


was required by the 


Dunlop 
Rubber Company 


at their Dunlopillo factory 
at Hirwaun 


Having consistently used Colt Equipment 
since the early days of the war, Dunlop’s 
consulted Colt. 

A detailed survey proved that the require- 
ments could be fulfilled by the installation 
of a fully controllable ventilation system of 
natural roof extraction by Colt SRC 2046 
Controllable High Duty ‘Roof Extractor 
Ventilators with air inlet by Colt Mechanical 
Inflow Units. 

The Client’s satisfaction is proved by the 
fact that Colt Equipment has since been 
specified for a further large contract at 
Hirwaun. 


3 





_ ml | 


nie 


* 2 


FREE MANUAL with full specifications of 
the wide range of Colt Ventilators is available 
on request from Dept. G20/188. 


oa 
= 


iE 





VENTILATION BY 


COLT VENTILATION LIMITED «: SURBITON * SURREY: ELMbridge 6511-5 


Also at Birmingham, Bradford, Bridgend (Glam.), Bristol, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick. 
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SAMUEL TALBOT 


(ENGINEERS) LTD. 


SPECIALISTS in FABRICATION 


of Industrial Plant 
in Mild Steel, Stainless Steel and Monel-Metal 


PLATE BENDING and ROLLING - 8ft. x lin. thick 


TEAM VALLEY TRADING ESTATE, GATESHEAD-on-TYNE, England 
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PUMPS SPECIALISTS 
@ One of a large range sup- HYDRAULIC | 


plied to all parts of the 


9 Te 


COMPANY | 


PP? 


FA 


th 


Fe 


P2 


. 


LIM 


& 


ALTRINGHAM 


The type illustrated is our model 05 
~-type II and is familiar to most time 
study engineers. £_ 
We h i . : %, ?, 

e have recently reprinted and com - * HIGH QUALITY 


pletely revised our stop watch and » 
chronograph catalogue. It contains, < ENGINEERING AND 


in addition to our comprehensive ' 
range of stop watches and chrono- : MACHINE TOOL, 
graphs, a paper, “ ome notes on stop : Z ; HEAT AND WEAR 
watches,” which is of interest to a . 
users of stop watches * RATED FOR 
eG}. and chronographs. 1334 GALLONS 
ma \ A copy will be gladly 
¥ sent on request. PER MINUTE 
Guaranteed repairs. eg RUNNING AT 
oe 1500 REVS. PER 
t . 
ee MINUTE 
—— @ HEAD—2570 FEET 
CAMERER CUuSS @ Several Designs made for Hydraulic Power Installations and OIDA 
Timing Division many other purposes. s P H E R 
Makers of good Clocks and Watches since 1788 Please send enquiries to :— GRAPHITE IRON 


NEW ONRSphoos Maen BaD [Dulsometer Engineering ee nk R.GOODWIN & SONS | @ 


Our only other address 


NS, ae wa fine Elmslronworks, Reading,€ngland. 











@ HIGHEST EFFICIENCIES 


























A. C. WILSON & PARTNERS 


IN ASSOCIATION WITH THE POWER-GAS CORPORATION LTD. 


DESIGN HOUSE, THE MALL, EALING, LONDON, W.5. 


TELEPHONE: EALING 9843-1942 


DESIGN ENGINEERS 


Competent Design Staff capable of undertaking all classes of Mechanical, 
Structural, Civil, and Electrical Engineering, including complete projects 


from specification, initial design and procurement to completion. 
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| Brush Bagnall Diesel-Electric 
| Lee] shunting Locos do the same work as steam Locos 


Brush Bagnall Diesel-Electric Locomotives, 
Diesel Locomotives need much less service and 
maintenance than steam engines. This increased 
@ailability of the diesel-electric Locomotive 
qeans that two diesels can easily do the work 
ofthree steam engines. Further advantages are 
the great economy in fuel, absence of smog- 
eating smoke and easier driving and control. 
Diesel-electric Locomotives illustrated are 
examples of medium powered units 
developed by Brush Bagnall Traction for 
shunting, transfer and secondary main line work. 


BRUSH BAGNALL TRACTION LTD.;, LOUGHBOROUGH, ENGLAND. MEMBER OF THE BRUSH GROUP 


THE ENGINEER 


= 


sai 


UN 


Several of the 0-6-0 type Locomotives are now 
working at Port Sunlight (Lever Bros.), and in the 
sidings of the Consett Iron Co. Others of the same type 
are on order for the National Coal Board. The Steel 
Company of Wales, who already have seven 0-6-0 
Locomotives in operation, have now ordered seven 
0-4-0 and three Bo-bo types. 


Important Note — Brush Bagnall are the only 
Loco-builders producing within their own organisation 
(or allied group of Companies) a complete range of 
Locomotives from 200 h.p. to 2,000 h.p. Full 
information and detailed specifications are obtainable 
on request. 





DE Diesel Traction . . . is a powerful motive for consulting BAGNALL 








LIGHTEST JACK 


I5 


\¥ TONS CAPACITY 


WITH 











THE 


TANGYE). 
IN THE WORLD =WJ;- 





to difficult positions by one man without fear of per- 
sonal injury; are self-contained and operated by a 
short handle with ease. Capacities of 15 and 25 tons 
with 6” or 12” lift, or 50 tons with 6” lift only, are 
available. The 15 ton 6" power lift model weighs 
only 24 lbs. Claw attachments are available which 
enable jacking under loads with only 2 or 3 inches 
clearances and screwed ram models are provided 
when required, to lock the load in a precise position. 


There are a thousand and one “‘Jobs for Hydralites’’. 
to 0 These, the lightest jacks available, are easilymoved 








The 
ae DIVISION 

O 
TANGYES LIMITED 
SMETHWICK - BIRMINGHAM Pee ge 
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We have always specialized in “‘ tailor made” 
metalwork to meet the specific needs ot? | 


of the Food Industry. 
er* 





We should therefor 


we equipment you require in stee 


copper, brass, aluminium or stainle 
steel in the form of sheet, plate, tuba 


\w “i 
& be glad to quote for an | 
| 


perforated metal or wirework. | 








FREDERICK BRABY & COMPANY LIMITED | 
Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE : EUSton 3456 | 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 | 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 | 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 

OTHER OFFICES: 110, Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 

Queen’s Buildings, 10, Royal Avenue, Belfast. TELEPHONE: Belfast 26509. Palace Street, Plymouth. TELEPHONE: 226] 


OF THE WIDE RANGE OF 


BRABY 











AIR CIRCULATING OVENS 


ELECTRIC OR GAS HEATED 
FOR ALL FORMS OF TREATMENTS REQUIRED TO A_ PRECISE SPECIFICATION 













A top-loading treatments furnace 850 deg. C. plus and minus 2} This photograph illustrates the furnace in operation with heat resisting steel 
deg., which deals with an average of 15 cwt. of miscellaneous workbasket being extracted. The working space is 3ft. long x 2ft. x 2 ft. 
forgings per charge. deep and gas consumption 1,000 cu. ft. per hour with average 700 cu. ft. 


j-L.S. ENGINEERING Co. Ltd. 


DESIGNING ENGINEERS, PATENTEES & MANUFACTURERS 
KINGS NORTON, BIRMINGHAM 30 


Telephone: KINGS NORTON 1824 
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FOR SALE 


400 TONS SECONDHAND 


EX. BAILEY BRIDGE TRANSOMS 


ALSO AVAILABLE 


18’ LONG 

















refor 

Or an | A FURTHER 600 TONS OF 

2 | STEELWORK EX. BAILEY BRIDGE 

Liniesm@|| 

tube | Can be inspected at: 
| 

a JOHN CASHMORE LIMITED 
| GREAT BRIDGE, TIPTON, STAFFS. 
| ‘PHONE: TIP 218! 
| 








Disasted in Cnplagt P| 


ion to the problem of retaining efficient 
y= enabled us to design Couplings which 
t free lateral floa to the shafts, thus 


rfect s 
SS GEARED COUPLINGS are the pe 

send of connected shafts. Intensive p vagted 
not only balance alignment errors, but also nc 
increasing enormously the life of connected machi » 








* which 


Errors in the alignment of connected 
shafts are, generally speaking, un- 
avoidable. Even when exceptionally 
favourable conditions do permit of 
perfect alignment in the beginning, 
working loads must eventually cause 
misalignment. Wear of bearings 


and vibration are two certain factors 
throwing 


ay) 


contribute to 
connected shafts out of 
true, and even changes 
of temperature may 
vary alignments. 


1. Standard type 
coupling for use 
where driving and 
driven shafts are of 
similar diameters 
and in close 
proximity. 





2. Spacer type coupling for 

use on pumps, etc.—providing space 
for withdrawal of pump cartridge 
and coupling varying shaft sizes. 








moOSS GEARS 


Telephone: ERDington 1661-6 


THE MOSS GEAR CO LTD. 
CROWN WORKS, TYBURN 
BIRMINGHAM, 24 


Telegrams: ‘‘Mosgear, Birmingham” 
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Many of the fantasies of science 
fiction writers are being brought 
nearer to reality by a new invention 
known as a transistor. This is a tiny 
device which has a similar function 


to a radio valve, but which operates on an entirely different principle. 


The basis of the transistor is purified germanium, an element whose 
peculiar properties permit the close control of the movement of electrons 


within its structure. 


In this respect it differs from the radio valve in 


which electrons are controlled within a vacuum. 


The transistor needs no filament and operates at very low 
voltages and currents. This means that its power consumption is 
negligible, and it is very economical to use. Another advantage is 
its small size—in many cases no larger than a pea—which is opening 
up applications hitherto impossible with the conventional valve. 





Mullard transistors are already being used extensively in 
hearing aids where their small size and low power requirements | 
are resulting in instruments of match-box dimensions, which 
will operate for about three hundred hours from one miniature 


*.5 volt battery. 


Transistors are also being successfully employed in the development of 
equipments as diverse as computing machines (electronic brains) and 
portable gramophones, telephone equipment and nuclear radiation coun- 
ters. And this is only a beginning. Research continues, and it is still 
impossible to foresee the ultimate extent of transistor applications, although 
potentially they appear to be unlimited. Whatever the future may bring, 
the Mullard organisation will play its traditional part in supplying 
British equipment manufacturers with electronic devices of the most 
advanced design and the highest quality. 


ullar 





MULLARD LTD. CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 





Factories at: 
Blackburn * Fleetwood * Gillingham * Hove * Lytham-St. Anne’s Mitcham Padiham 
R nS! * Southp Waddon + Wandsworth Whyteleafe 
MP SI4E 




























Four 
“ Electronic Engineering” 
Monographs 


RESISTANCE 
STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 

Price 12s. 6d. (Postage 6d.) 
This book deals with the construc- 
tion and application of resistance 
strain gauges and with the most com- 
monly used circuits and apparatus. 
The strain gauge rosette, which is 
finding ever wider application, is 
treated extensively, being intro- 
duced by a short exposition of the 
theory of stress and strain in a 
surmace. 


ELECTRO- 
PHYSIOLOGICAL 
TECHNIQUE 


By C. J. DICKINSON, B.A., 
B.Sc. (Oxon.) 
Price 12s. 6d. (Postage 6d.) 
The use of electronic methods for 
research in neurophysiology has 
largely contributed to many im- 
portant recent discoveries. In other 
fields also—in other branches of 
physiology and medicine—electronic 
devices of various kinds have been 
used, with great effect, to improve 
accuracy and to save time. The aim 
of this book is primarily to provide 
in as concisea form as possible, some 
idea of the ways in which electronics 
can assist. The author has attempted 
to cover most of the essentials of 
power supplies, cathode ray tubes, 
time bases and amplifiers. 


VOLTAGE 
STABILIZERS 


By F. A. BENSON, M.Eng., 

A.M.LE.E., M.1.R.E. 

Price 12s. 6d. (Postage 6d.) 
The subject of voltage stabilization 
is now very extensive and the new- 
comer will experience considerable 
difficulty in extracting the informa- 
tion required from the mass of 
published literature in a wide range 
of scientific periodicals. This mono- 
graph aims at removing such diffi- 
culties by reviewing the various 
methods of stabilization in use. 
Devices employing magnetically- 
saturated elements, glow-discharge 
tube circuits, and thermionic-valve 
arrangements are dealt with in some 
detail. The merits and failings of 
each type are discussed. 


Order your copy through your 
Bookseller or direct from :— 


ceciranic Engineering 


28, ESSEX STREET, STRAND 
LONDON, W.C.2 
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Sentinef Superheated Steam Geared Locomotives 
FANE CARRE ATER AEE 
* 


OPERATES ON HEAVY LOW CAPITAL COST, 
FUEL OIL LOWEST ALL-IN COSTS 


GEAR DRIVE FORSMOOTH ONE-MAN OPERATED 





Economical Smokeless Traction 
for every Industrial Service 








TRACTION ; 
SIMPLE MAINTE POWER : 100 h.p. to 400 h.p. 
ee TRACTIVE EFFORTS : 15,000 Ib. to 52,000 Ib. 
ila SPEEDS : 7:5 m.p.h. to 30 m.p.h. 
= (According to Power, Weight and Effort Characteristics) 





cas Made by 


i SENTINEL (SHREWSBURY) LIMITED 








_——- 
SHREWSBURY, ENGLAND 








pp 
=) 











1 =-5 
J Distributed throughout Greet Britain and Eire by 

THOMAS HILL (ROTHERHAM) LIMITED, ingham bers, Effingham Street, Rotherham 
: Sentinel (Shrewsbury) Ltd., is a Metal Industries Group SSiayayian 











$-B-C 








SPENCER - BONECOURT - CLARKSON LITI 
OVER 30 YEARS’ EXPERIENCE AT YOUR SERVIC 


We specialise in the production of Steam-Raising Pi 
utilising waste gases in the Gas, Steel, Chemical and Alli 
Industries. Also for internal combustion engines 

similar prime movers for Marine and Land installatio 
In addition we supply composite and oil-fired; boilers. 


, € T.4-82 LANE ° LonoboON . ee ¢ 













































RENOWNED FoR... 


* 
accuracy * denseness 
‘ machinesbility 


a “strength and rigidity * fine tinish 





JOHN HARPER & co. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone WILLENHALL 124 (Shines) Grams HARPERS, WILLENHALL WILLENHALL 
LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 Tel TATE GALLERY 0286 
MANCHESTER OFFICE c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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Re-planning for Future Development 


Wards’ Dismantling Department specialises in just 


It would be difficult to find a more apt analogy for 
constructive dismantling than: that afforded by our 
photograph. Thriving industries, no less than grow- 
ing lads, progressively need more and more room 
for expansion, and if out-grown, out-dated plant 
and equipment can be reconstructed to serve for 


another term of usefulness, then so much the better. 


this type of work—dismantling and site clearance, 
reconstruction and installation of one item or of 
an entire~ production unit—and half-a-century’s 
experience ensures a smooth running sequence of 


operations no matter how complex the problems 


involved. 


for constructive advice on dismantling THOS. W. WARD LTD 


HEAD OFFICE: 


a en 


Wee) ‘eee 
oe Mae) 


ALBION WORKS 


SHEFFIELD 


London Office: Brettenham House, Lancaster Place, Strand, W.C.2. 
and at BIRMINGHAM, BRISTOL, GLASGOW, LIVERPOOL, MANCHESTER, MIDDLESBROUGH, NEWPORT 


D/12 
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VERITYS LTD 


ARE 
COUPLED 
TO 












Sales Headquarters : 
Brettenham House 
Lancaster Place 





LL 



















PLEASE CONTACT THE NEAREST BRANCH 


Strand, London, W.C.2. 
Tel. Temple Bar 3835/6/7 
and Branches 


We are exhibiting at the ENGINEERING, MARINE and WELDING EXHIBITION at OLYMPIA (September 1st-15th next) 
and enquiries will be welcomed at Stand No. 10, Outer Row Gallery, National Hall. 
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Trade follows the Tractor 


Today it is these machines that lay the foundations of an expanding 
civilisation. It is the tractor which has helped to speed up schemes 
for irrigation and expanded the use of all forms of transport. Once 
the channels of communication are broadened, trade flows faster. 


The Fowler Challenger range of British Diesel Crawler Tractors has 
penetrated into fifty countries. Round the world, from Calcutta to 
Istanbul, they are moving earth to make way for new roads and 
railways; they are moving earth to make possible new irrigation 
schemes. They are clearing the land for factories, for towns, for all 
kinds of public works and civil engineering. They are building for 
themselves a reputation worthy of their name and of British 
engineering. 


More earth moved faster by Challenger 


john Fowler & Co. (Leeds) Ltd., Leeds 10—A product of the Marshall Organisation 


Concessionaires for Great Britain : Thos. W. Ward, Ltd., Albion Works, Sheffield, 4 
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ETCHELLS D:R. 
Screwing Machines 


PRECISION 
WITH 
PRODUCTION 








Single and 
Double Head 


Special Features : 


® LARGE SWARF CAPACITY 
® PATENT COVERED SLIDEWAYS 
®@ CLEAN, COMPACT DESIGN 





: Complete Plants for producing } 
Black Bolts and Nuts 
by the Hot Forging Process. 


DAVID ETCHELLS & SON LTD. 


BULL PIECE WORKS, DARLASTON, S. STAFFS, ENGLAND. 
Phone: DARLASTON 67/68 Grams : “ ETCHELLS ’’ DARLASTON. 
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What do you do with your 
waste oil ? 


WELLS FILTERS enable 


waste oil to be used 
with complete confidence 
many times over. 

oil 





The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 


A, C, WELLS B CO., LTD 


MOUNT HYDE, CHESHIRE 
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That new hydraulic job 


“Oh, by the way, Joe, I’ve specified a Savery 
pump and motor unit on that new hydraulic job. 


“We'll find it a big saving all round, particularly 
on assembly, and it’s infinitely variable, so we shall 
save on control gear too. 


“Apart from that, we know from past experience 
that we can rely on them to do what they claim 
they'll do.”” 


THE 
SAVERY 
PUMP 

AND 
MOTOR 


FIXED OR 
VARIABLE 
B ovetiver 


Illustration shows one of our variable delivery pump 
and motor units, complete with self-cleaning type filter. 


Write for further details to 


Thomas Savery Pump 


BRACEBRIDGE ST - BIRMINGHAM 
HYDRAULIC PUMP MANUFACTURERS 


Tel: ASTON CROSS | 
FOR 250 YE 
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Digging Gold .... or Washing Shirts 











\— 


400 H.P. FENNER FAN DRIVE at Rand Leases G.M. Co. Ltd., Union of South Africa. 


FENNER V-BELTS 


G ive O u ts tand ing } H.P. FENNER DRIVE on Hoover Domestic _ Machine. 
Performance... COMPREHENSIVE 
RANGE FOR DRIVES FROM “HP to 400 up 


A man’s job—400 H.P. continuously 24 hours every day; or a woman’s need of 

} H.P. for a couple of hours on Monday mornings only: Fenner high power indus- 

trial V-Belts do the one, and Fenner Fractional Horsepower V-Belts are equally “at 

home” on the other. These are the two main types of Fenner V-Belts, but others 

‘Hainsworth’ Variable Speed in the range are designed for special applications. Steel cable type for low speeds 

Drive. or fixed centres; Anti-static type for dangerous or explosive locations; Heat and 

Oil resisting type made with synthetic rubber also Dry Cotton type with no free 

rubber on the outer cover and used mainly where tobacco and chocolate are being 

processed. Remember Fenners are V-Belt specialists—they make every V-Belt 

they sell, and are proud to put their own name on every one. It is your guarantee 
of satisfaction. 


J. H. FENNER & CO. LTD. HULL ENGLAND 
OF HULL 


LARGEST MANUFACTURERS OF V-BELT ORIVES COMMONWEALTH 


A simple method for selecting the 
**Speed you need.”’ Will con- 
vert any standard Constant Speed 
Motor into a Variable Speed 


Drive. Send for full information. 
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THE SIGN OF 
| GOOD WELDING 


Ror 


Mild Steel De-aerator Tank, 10’ 6” diameter, 
30’ 0” long, 3” and ¥,” thick. 


WELDING " OUR BUSINESS... 


vert Jenkins € Coffs 


> 1856 


ESTABLISHEL 


ROTHERHAM 
Telephone: 4201-6 (6 lines) 
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CAPSTAN PRODUCTS IN STEEL 
AND NON-FERROUS METALS 


W. B. CULL & SONS L"® 


TENNANT ST., BIRMINGHAM, 15 
Phone : Midland 6048-9 Grams : CULANSONS, B’HAM 


CONTRACTORS TO ADMIRALTY, M.O.S., A.1.D. APPROVED 
ESTABLISHED 1875 
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BANBURY MIXERS 
For Gualty Automatic Miings 
and tigh Froduction 





‘XING Gk 
FOR MS MASTICATING | 


RUBBER “ynihe 
PLASTICS 





Sizes and Capacities of Standard Bridge-Banbury Mixers 





























Approx. Batch Size 
Size of Net Volume of | in lb. Spec. Gravity Motor Floor Space 

Machine Chamber x Factor H.p. Speed | Length Length Width Width 
cu. in. Cc. r.p.m.} ft. ins.| mm. ft. in. mm. 

B 103 1,690 | Sp.G. x 2-5 Th 710 0 1,524 | 4 0 1,218 
00 263 4,310 | Sp.G. x4 10 485 0 2,436 | 4 0 1,218 

1 1,140 | 18,700 | Sp.G. x 24 40 485} 13 6 4,114} 7 6 2,286 
3A 4,562 | 74,750 | Sp.G. x 100 109 485/15 0 4,572 | 8 0 2,436 

9 11,443 | 187,500 | Sp.G. x 225 200 485 | 33 0 10,100; 9 6 2,895 

11 15,469 | 253,500 | Sp.G. x 300 250 485 | 27 0 8,228 | 11 0 3,352 

Approx. 4 to 8 BATCHES PER HOUR ON pce? ue AND PLASTIC STOCKS on standard speed 

machines. 





By arrangement with Farrel-Birmingham Co. Inc., Ansonia, Conn., U.S.A. We are the sole makers and 
licensees for Great Britain, Europe generally, an 


the British Commonwealth and British Overseas Ter- [7@)-e40)-mas| ER DETAILS WRITE 








ritories (except Canada) for Banbury Mixers. 
FOR NEW B.B. 180 BULLETIN fae 








Two Roll Mixers, Precision Calenders. 
Plastic Extruders, Laminated Plastic Presses, AND 
Cold Feed Extruders, Flood Lubrication 
Systems, Laboratory and Experimental 


OTHER BRIDGE PLANTS 
DAVID BRIDGE 


CASTLETON ROCHDALE 
Machinery. ENGLAND 


fel.: Castleton (Rochdale) 57216. Grams : om Phone Castleton Lancs. Cables : Coupling Castleto:, 
ics. 


Specialist Engineers to the Rubber, Plastics and Associated Industries. 
London Office : Broughton House, 6, 7, 8, Sackville Street, Piccadilly, London, W.1. 
Tel.: Grosvenor 7430 Grams and Cables: Ederaceo Piccy London. 











ALSO SPECIAL TANK MAKERS 
GENERAL CONSTRUCTIONAL STEELWORK & 
PRESSED STEEL GUTTERS 


Joseph Ash & Son ttc. 


REA STREET SOUTH, BIRMINGHAM, 5. 


r+ 


44 Telegrams 


anks, Birmingham 


36 VICTORIA ST., LONDON. S.W.! 
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the METASTREAM 
patented flexible. metallic 
power. transmission coupling 


these remarkable couplings are now used all over 

the world—made in five series :- 

1. ‘M’ for the arduous duties encountered in oil refineries 
and chemical works up to 7,500 h.p. at 3,000 r.p.m. 


2. ‘I.M.” a non-spacer type general purpose indus- : 
Section through 
trial coupling. Duties up to 500 h.p. at 3,000 peur type Coupling. 


r.p.m. 
*L.D.” spacer type couplings for less 
exacting duties under chemical and 
ete case. a - - “H.S."’ Metastream high speed couplings - ‘S.B.’ types for single bearing motor 
ye es sbi individually designed for gas turbine generator drives. Flywheel adaptors 
drives etc., duties up to 10,000 h.p.- at able for engine driven units. 
30,000 r.p.m. 


AMPLE AXIAL AND ANGULAR FLEXIBILITY - NON-LUBRICATIN( 
NO CHAINS, GEARS, SPRINGS, RUBBER ETC. - WILL NC 


raph shows a process pump, manu- 


TRANSMIT THRUST 
pone a by Messrs. Hayward-Tyler & Co. 
Ltd. with 


re Mawar fr es IN THEIR a Wt about the Worlds bet ‘ 
METADUCTS LIMITED 


CATHERINE WHEEL ROAD, BRENTFORD, MIDDLESEX Telephone : EALING 3678 (4 








“STRUCTURAL STEEL WORK 


PLATED TUBE WORK 





Telegrams: “‘ DEVISERS, WISHAW” Telephone: WISHAW 289 & 290 





Contractors to the Admiralty, War Office, Air Ministry and H.M. Office of Works 
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One is a cheap cigar to be smoked out of politeness, 
the other a costly Havana to be smoked with 
lingering rapture. 

Crompton Parkinson Standardised A.C. Motors look 


the same as any others. The proof lies in their performance. 


(rompton Parkinson 


LiMiTED 


ty 


s YA 
A good name for Electric Motors 


CROMPTON PARKINSON LIMITED - CROMPTON HOUSE - ALDWYCH - LONDON - W.C.2 - TELEPHONE: CHANCERY 3333 
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Move more at 


lower cost 


BEAUMONT 


Please write for full details. D rag Sc rape rs 
ENTERPRISING ENGINEERING BY 








Hundreds of tons of coal per hour can be handled 
by the Beaumont Drag Scraper system. This 







system is suitable for almost any shape or size of 


TION PRODUGTS LTD stocking area. Initial outlay and running costs 


are low and only one operator is required. 


INTERNATIONAL CG 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.|1 
Telephone : TERminus 2833 


WORKS: DERBY, ENGLAND; PORT ELIZABETH, SOUTH AFRICA; SYDNEY, AUSTRALIA 





& MH.ISA 
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# Inside Story of ‘ 
\ 
the Drayton-Armstrong 4 


“ Got my Drayton-Armstrong Book to-day, Chief.” 
** So what, Son.” 

““T can’t quite see howjthe free-floating lever arrange 
ment works.” 

** Never mind, Son.” 

“How d’you mean, never mind? Doesn’t it matter?” 
**°Tisn’t how it works that matters, my lad. It’s what it 
does that’s important.” 

** What does it do, Chief?” 


“* Gives the trap the highest capacity and longest life of 
any trap there is, my lad.” 


VALVE SEATING 
of anti-corrosive 


HEMISPHERICAL 
VALVE ; 


INVERTED 
BUCKET in brass 
for saturated 
steam up to 250 
lbs. in stainless 
steel for higher 
pressures. and 
supe: heat. 


cotrosion-resistant, 
precision fit. 


AIR VENT : 
automatic operation 
without auxihary 
gadgets. 





BODY & COVERS 
im cast-iron, gun- 
metal or forged 
steel. 


High leverage gives the Drayton- 


The unique free-floating lever system 
Armstrong bigger discharge capacity : 


is almost completely frictionless; there 


is nothing to clog, stick, bind or 
collapse. This, combined with the high 
material and manufacturing specifica- 
tion, makes the Drayton-Armstrong 
virtually trouble-free. 


size for size it can handle MORE con- 
densate. The Drayton - Armstrong 
gives a trapping performance over the 
whole of its long life which cannot 
be bettered by any other system. 


(The Drayion-Armstrong Book on trapping 
explains all this and is well worth writing for) 


D 34 A YT 0 N STEAM TRAPS 


We manufacture a com- 
plete range of controls of 
the highest reliability. Our 
technical staff can advise on 
any scheme from the widest 
experience. Send us details 
or write for the Drayton 
Catalogue. 


DRAYTON REGULATOR & INSTRUMENT CO., LTD., WEST DRAYTON, MIDDLESEX. 


id 


Motorised Valves: Proportioning Regulators 





Pressure Regulators Self Operating Regulators 


DA39S 


(West Drayton 2611) 
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When your 28 Car was Delivered. 


—just twenty-seven years ago—Angus MAAG Gears 
were supplied to drive this 120 h.p. Worthington 















Simpson Pump; one of four installed at the 


Albert Edward Dock Pumping Station of the 





Tyne Improvement Commission. 


Today these Angus MAAG Gears show no sign 
of wear or deterioration. After twenty-seven years 
of trouble-free service they are still working as 
efficiently as they did when new. 

Angus MAAG Gears last—skilled and careful 


manufacture ensures that. Silent running under all 





conditions is proof of it. 





% One of four pumps equipped 
with Angus MAAG Gears, and 
installed in 1928 at the Albert 
Edward Dock Pumping Station of 
the Tyne Improvement Commission. 





GEORGE ANGUS & C9 ItP 


Angus Gear Division 
ST. ANTHONY’S, NEWCASTLE UPON TYNE, 46 
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Yes, son, we know.... the fruits of success 
come easier when you are properly equipped 
for the job you are tackling. That's why 
such rugged proportions, sound design 
and every modern aid to production are 
built into each Cowlishaw Walker press. 
With a Cowlishaw Walker press you 

have the best possible 

equipment for the job 

and the range covers 

machines from 35 tons 

to 1,500 tons pressure. 

Send for our Cata- 

logue or get our 

representative to call. 


COWLISHAW, WALKER & CO. LTD, 
BIDDULPH - STOKE-ON-TRENT 


Telephone : BIDDULPH 3254.', Telegrams: ‘Cowlishaw,’ Stoke-on-Trent. 
LONDON OFFICE: 17 VICTORIA STREET, S.W.I 
Telephone : ABBey 6693. 





sare resistance *© 
and 


May we send you 
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KEARNS 


‘OpTIMETRIC Horizontal Boring Machines 


ACCURATE BORING 
TO CLOSE LIMITS FOR 


SMALL QUANTITY RUNS 


5 
* 
4 
* 
oe 
e 
e 
* 


* Registered Trade Mark 


Kearns OPTIMETRIC bores with accurate precision, small quantity 


dak . We shall be happy to quote delivery 
runs where tolerances are to close limits and enable rapid assembly of upon receipt of enquiries, 
components to be made. Please write for catalogue OSL. 


KEARNS & CO. LIMITED 


BROADHEATH near MANCHESTER 














DAVY-UNITED 


STEEL 
CASTINGS 


The Davy-United Steel Foundry produces | 





electrically melted steel for general 
engineering, steel works and marine 
applications up to 12 tons finished weight. | 
Additional capacity exists for machine 


moulded work. 





Write for Folder, 
Publication No. 115 which 
illustrates and describes 
the resources available. 


DAVY AND UNITED 

ROLL FOUNDRY LIMITED 
Empire Works, 

Hoverton Hill, Billingham-on-Tees, 

Co. Durham. 
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Castings from closely controlled I 4 
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ALLOY CAST STEEL 
REEL SHAFT 
19’ 0” long. Dve to the 
design these reel shafts 
have to be cost horizon- 
tally, 


CRUSHER ROLLER 
SHELL 

for sugar machinery. 
Weighing approximately 
6} tons, the outside 
diameter is 37” with a 
length of 7’ 3”. 


TOP HALF GEAR 
COVER 

Certain sections of this 
casting must have o thick- 
ness of 3” to very close 
limits. To match the lower 
half, overall dimensions 
must be maintained. 


MAIN FRAME FOR 
CRUSHING 
MACHINERY 

This casting weighs 
approximately 11 tons, 
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GOLETA WEH 7RAVEUNG GANTRY CRANE 








@ The structure is of all- 
; welded box plate construc- 
“SN tion throughout. This 

















gives an exceptionally 
strong rigid frame. 


A twin motor travel drive is fitted which 
incorporates compensating bogies and 





internal expanding brakes. 


| @ The structural lay-out gives complete 
weather protection to the crab ; parti- 
cularly useful for maintenance purposes 
as all the components on the crab are 
easily accessible. 


@ Thewhole design gives a unique, pleasing 
external appearance in harmony with 
the modern design of the Dam and its 
ancillary“ buildings. 


CHOSEN BY THE NEW ZEALAND M.0O.W. 
FOR THE ROXBURGH POWER PROJECT 


This 30 ton Goliath Travelling Gantry Crane is installed on the Dam of the 
Roxburgh Power project. This project is approximately 100 miles from Port 


Chalmers on the South Island of New Zealand. 








CRANES FOR THE WORLD 


| J. H. CARRUTHERS & CO. LTD., GLASGOW, S.2. 
London Office: Abford House, Wilton Road, Victoria, §.W.1. 
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PUMPS 


SEMI -ROTARY 
sizes 0 TO 7 


DELIVERY AT ONCE 
EX STOCK 


Write for list and terms: 


MATTERSON 
HUXLEY anp 
WATSON LTD. 
COVENTRY 


Telephone : 64081 
Telegrams : “‘ Matterson ”” 
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MONOLITHIC LININGS 


WHEN YOU USE 


G R REFRACTORY COMPOSITIONS 


In certain types of furnaces, monolithic linings can give superior service to brick 
linings, the joints of which are frequently a source of weakness. Jointless monolithic 
linings which do not shrink minimise this loss of efficiency. 


ELIMINATE THE USE OF SPECIAL SHAPES 
AND CUTTING OF BRICKS TO SIZE AND SHAPE 


HIGH SPALLING RESISTANCE - HIGHLY RESISTANT TO ABRASION 





307 


DURAX No. 1 
PLASTIC FIREBRICK 
COMPOSITION 
Forrammed monolithic linings 
and sections and patching 
, worn furnace brickwork, in 
’ boiler furnaces, crucible 
furnaces, incinerators, wood 
waste furnaces, etc. Service 
Temperature range 1300/ 
1650°C. Goodvolumestability. 
High Spalling Resistance. 


SILLMAX ‘67’ 
RAMMING COMPOSITION 


Suitable for monolithic con- 
struction. For burner ports, 
crucible furnace linings and 
all positions where very high 
operating temperatures are 
encountered. 


PLASTIC K-N 


Air-setting chrome-based ram- 
ming composition. Good 
attrition and slag resisting 
properties. For monolithic 
hearths in re-heating and forge 
furnaces, soaking pits and 
coating studded tubes in boiler 
furnaces, etc. 


PYROCRETE 
BASIC REFRACTORY 
CONCRETES 


Designed to offer the advan- 
tagesof the aluminous castable 
refractories plus good resist- 
ance to slag attack. For rotary 
furnaces, water tube boilers, 
H.F. ladle linings, mechanical 
stoker surrounds etc. 


These are just a few of the extensive range of G.R. Refractory 
Compositions. Full particulars, technical advice and assistance in 
the selection and application of the most suitable composition are 


availabie on request. 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE: SHEFFIELD 10: TELEPHONE: SHEFFIELD 31113 





Metal Spinning 
[OUR (gPECIALITY 


ectdpir oes 


to 250 tons capa 


GENERAL SHEET METAL WORK 


ARC & OXY-ACETYLENE 


SHAWE METAL SPI 


SWINTO*. STREET, LOND 


10) ay Ge) 
7 6 DIA 


6 


WELDING @ A.I.D. AtPROVED 


NNING WORKS 
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SCRAP 


for 
COHEN’S 
N’S 


COHE 


for 

































GEORGE COHEN 


SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


BROADWAY CHAMBERS, LONDON, W.6 . Telephone: Riverside 4141 . Telegrams: Coborn, Telex, London 


‘And at 600 Commercial Road, E.14 - Bidder Street, Canning Town, E.16 - Bath - Belfast - Birmingham - MHebburn-on-Tyne - Leeds 
Luton - Manchester - Sheffield - Swansea 





8/S$3/z219 
F 





THE ENGINEER June 24, 1955 


GRAVEL PUMPS q 


SEND FOR CATALOGUE 








SIZES 
3” TO 10° OUTLET 





FROM 
4 


55 . t es . 
¥ ~ " 


CUB. YDS. 
PER 
HOUR 


) 


ELECTRIC MOTOR 


OR 
DIESEL Iustration of 10” Pump 
DRIVE 
~ 
as 





EASTON & JOHNSON LTD. 


TAUNTON ENGLAND Tel. 3146 














| 





Low Tension A.C. Air Break 
Tested to BSS. 116 & 936 
| 25 MVA at 400 Volts. 





| Ly Wn 
Te il 


Whipp & Bourne Ltd. | 


SWITCHGEAR SPECIALISTS - CASTLETON : ROCHDALE : LANCASHIRE 
wa 
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CRANES THAT HAVE BUILT THE :4!)'¥ 2a NAME NO. 14. 


Trouble free 
service since 


1909 = 


photograph by courtesy of 
“The Darlington Forge Ltd.” 


vy, For more than four decades the two cranes illustrated above have given trouble free service at The 
Ww Darlington Forge Ltd. Each crane has a main hoist of 100 tons and an auxiliary hoist of 20 tons. 
They are still in first class condition and are capable of giving many more years of useful life. 


BOOTH CRANES 


JOSEPH BOOTH & BROS - UNION CRANE WORKS - RODLEY ° LEEDS teiccrms) “cithes, Rodtey.” 
Associated with CLYDE CRANE & ENGINEERING CO., MOSSEND, SCOTLAND. Proprietors: CLYDE CRANE & BOOTH LTD. 


JB/1/30 
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you use forgings 
like these? 


Forgings for all purposes in carbon and engineering alloy 
steels, in stainless and heat-resisting steels, and in Nimonic, 
titanium, aluminium and nickel-bronze alloys. Normalised, 


annealed or heat treated to specifications where required. 





* 
. 
7 


ei 


Pa: 





DONCASTERS © 
77s —P YD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS * DROP FORGINGS * HARDENED STEEL ROLLS » HEAT TREATMENT 



















Dieser encrne and trans- 
mission components by A.E.C. for 







Taylor’s 6-ton ‘Jumbo’ Crane .. . yet 






another example of the successful 






upplication of reliable A.E.C. power 





_.. power for all types of con- 







ractor’s plant requiring a willing 





engine within the 50-150 b.h.p. 


ange. The conservatively rated 





.E.C. industrial diesel engine 








provides full reserves of power, the 


heaviest work being handled with smooth celerity. And 





wherever A.E.C. powered plant is operated, it has behind it always 


the A.C.V. world-wide service and spares organisation. 


‘Fumbo’ 6-ton hydraulic 
mobile crane, designed 
and built by F. Taylor 
& Sons (Manchester) 
Ltd., incorporates 
A.E.C. 7.7 litre indus- 
trial engine, A.E.C. 
gearboxes and driving 
axles. 


E.G. INDUSTRIAL 


.C.V. SALES LTD., Marine and Industrial Division, Vey 


.E.C. WORKS, SOUTHALL, MIDDLESEX SOUTHALL 
Telephone : SOUthall 2424 















N17) 
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First choice 


The Lewin Mechanical Orderly has been specially 


LEWIN mechanical orderly 


37 


designed for road sweeping and embodies the experience gained 
from the manufacture of the Lewin Sprinkler Sweeper 
Collector over a number of years. The small overall width of 
this vehicle makes it ideal for use in narrow 
thoroughfares and confined areas. Sweeping width 
4ft. 9in., sweeping speed 3—10 miles per hour. 
Powered by Perkins P.3. diesel engine. 


Offices at: 
LONDON OFFICE : 25 Hanover Square, 
W.1. "Phone Mayfair 8783 


BRISTOL OFFICE : Brunel House, 

St. Georges Road, | ‘Phone 27338 
MANCHESTER OFFICE: Eagle House, 
30 Crosse Street ‘Phone Blackfriars 2123 


SCOTTISH OFFICE!:"J."Brockhouse & Co. 
Ltd., Livingstone Street, Clydebank 
*Phone: Clydebank 1855 


LEWIN 





ROAD SWEEPERS LTD 


VICTORIA WORKS, WEST BROMWICH, STAFFS. 
Telephone : Wednesbury 0243 


ONE OF THE @IRSUIRNitihenge COMPANIES 





SINCE 182! 


> 


i) 
ao) 
iy 
oP C 
v 





saitdase laine 


springs than 


Springs by Riley 


ROBERT RILEY, LTD., MILKSTONE Phone: ROCHDALE 2237 (5 lines 
SPRING WORKS ROCHDALE Grams: “RILOSPRING’ ROCHDAL 
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CERAMICS 


— the answer to corrosion 


MAXIMUM INERTNESS - LOW COST - SIMPLE MAINTENANCE 


Hathernware corrosion-resistant stoneware is inert against a wider 
range of chemical attack than any other material. Prime cost is 
lower than any other material and maintenance cost is negligible. 
Experienced ceramic-fitters undertake installation. 


LOW FRACTURE RISK 


Hathernware specialised design experience plus armouring of 
elements where required eliminates the usual risk of fracture. High 
compressive strength offers the maximum resistance to abrasion. 


De 
5 Ii mh 
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LARGE PROCESS PLANT 
—OR SMALL STORAGE? 


Hathernware may be considered as a com- 
plete installation—piping, 
towers, pumps, filters, etc., 


PRECISION MACHINED 


Where required Hathernware can be machined to close limits: and sizes carefully designed 
for example Hathernware pump impellers are normally finished for efficient functioning 


to 0-05 m/m. 


HATHERNWAKE 





—as a protective material 
for structuresand plant—or 
as storage vessels of shapes 


















































Engineers are advised to explore fully the potential of corrosior ist stoneware. 
Send for technical information, mentioning your process to assist in selecting appro- 
priate data. Address your enquiry to Dept. E.G.:— 

HATHERNWARE LTD, LOUGHBOROUGH, LEICESTERSHIRE 
INDUSTRIAL CERAMIC ENGINEERS - SPECIALISTS IN THE UNUSUAL 











1 off or Quantity — Large or Small 
If the jobs call for— 


WELDED FABRICATION 
const TATE BROS. of GT. YARMOUTH. 


Welded fabrication is mostly cheaper too ! 
OFFICES & WORKS: THE CONGE, GT. YARMOUTH. TEL. 3505 





08 T0006— 


MULTI-JET EJECTOR CONDENSERS 
BAROMETRIC AND LOW LEVEL TYPES 
(REQUIRE ‘NO’ AIR PUMPS.) 
FOR USE WITH VACUUM PANS, EVAPORATORS, ETC. 








SPRAY COOLING PLANTS, SPRAY NOZZLES, 


STEAM AND WATER-JET APPARATUS FOR MOVING 
LIQUIDS, EXHAUSTING AND COMPRESSING AIR 
AND GASES, WATER HEATING, ETC. 


Constngams, Quocmtons on Tochetess Ades 
KorRTING Bros. (1917) Ltob. 


SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 
Telephone: Mansfield 855 Telegrams : Korting 











ju 
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MORE 








for 
LESs 
with TYPE HD 
GEARED 
MOTORS Hebe aeveneed. 








One bolting plan, one shaft centre 

height, but any type of motor, 

fixed or variable speed, with any 

enclosure, with foot or flange 

mounting for any position, and 

with almost any final speed from 

$ r.p.m. up. a GE 
All this can be done, and at prices — 

which compare well ‘with any , alee — 
geared motor in the World, 

because NECO motors, gears, and 

gearboxes are made together in 

the same works. 





As used on 
WATER COOLED & 


<5 STEAM HEATED ROLLS 
ptentten FILTON LIMITED 


NORMAND ELECTRICAL CO. LTD.. 
DEPT. E, NORTH STREET, CLAPHAM COMMON, LONDON, S.W.4 Ane La, Sgn SAREE, MenEEnetS SRA, SOAR 
Tel: MACaulay 3211/2/3/4 







For Mechanical Handling Plant 


A sg dd 








Rotaside Tippler and Belt Conveyo 
for unloading pyrites from wagon) 


and conveying to covered store. 


.. consult 


STRACHAN & HENSHAW LTD 


Steelhoist Works, Bristol 2. Tel: 78331 





June 24, 1955 THE ENGINEER 








U.K. Agents, Aabacas Engineering Co. Ltd. Birkenhead, Cheshire. 
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BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND. 


\ 
\ 


} 


} 
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IN INDIA 


The “BROOMWADE” D type twin-cylinder compressor illustrated is 
installed at the Indian Telephone Industries works at Bangalore, supplying air 
for various duties. These machines have proved themselves during many years 
service in a number of countries. They are reliable in varying conditions. 

Whatever the job, wherever the job, “BROOMWADE” pneumatic 
equipment speeds production, cuts costs. 

The “ BROOMWADE ” organisation invites consultation on any problems 
involving the use of compressed air. Service engineers are available in most 


countries. 


"BROOMWADE 








Aids every major industry 
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Telephone: High Wycombe 1630 (10 lines) Telegrams: ‘‘Broom’’, High Wyco 
i 
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LIMITED 





_ 














MOLYBDENUM’S PLACE IN INDUSTRY 


WHY EVOLVE 
NEW STEELS? 


Among others, the automobile industry plans a vast increase in 
production, but the supply problem is not solved simply by 
ordering 50% more of the important alloy steels. 

For every one of these steels is dependent upon the alloying 
elements used in it, and the serious shortage of even one of 
them prohibits expansion on present lines. 


THIS 1S WHERE MOLYBDENUM CAN HELP 


Molybdenum is an alloying metal chiefly used in small quantities to 
improve the physical properties of steel. 

By increasing the Molybdenum content, however, all the desired physical 
properties may be attained, and at the same time the scarcer elements 
reduced. 

Molybdenum is abundant and its price is not subject to violent fluctuations. 
It comes to this country as a concentrate, free from import duty, and we 
have resources, estimated to supply steelmakers for 300 years. 


WE HAVE A WHOLE MOUNTAINFUL OF 


PRONOUNCED ‘MOLLY’ 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 2-3 CROSBY SQUARE, LONDON, E.C.3 
TECHNICAL ENQUIRIES TO 99 PINSTONE STREET, SHEFFIELD, 1 

















June 24, 1955 


Buxton certified 
for groups 
|, 2-and 3 gases. 


Motors complying 
with BS. 
specifications. 


” Suitable for all types 

of chemical plant 
where robust and reliable 
driving’ units are required 


ENGINEER 45 


ELECTRICAL INSULATING VARNISHES & COMPOUNDS 
FINE DECORATIVE PAINTS & INDUSTRIAL FINISHES 


© 


Head Office: 4 CARLTON GARDENS, LONDON, s.w.1 


Telephone: TRAfalgar 5600 





OPPERMAN 


GEARS LTD 


NEWBURY: BERKS 
Phone: Newbury 170! 


LONDON OFFICE: | NEWTON ST., W.C.2. CHAncery 2291 


BELFAST: 
Dalton Buildings, Dalton Street 
Belfast 58643 


BIRMINGHAM, 1: 
King Edward's Place, Broad Strect. 
Birmingham, 1 Midland 1042-3-4 


BRIGHTON, 1; 
26 Elder Place 


BRISTOL, 8: 
21 High Street, Clifton Bristol 33889 


GLASGOW, C.2: 
Ocean Chambers, 190 West George St. 
Douglas 3281-2 


Brighton 23739 





LEEDS, 11; 
123 Water Lane Leeds 24377 


LIVERPOOL, 20; 
72 Brewster Street 
Liverpool, Bootle 2121 


MANCHESTER, 3: 
22 Bridge Street Blackfriars 3800 


NEWCASTLE-ON-TYNE, 1: 
Pudding Chare 
Newcastle -on-Tyne 21939 


SOUTHAMPTON: 
41 Lower Canal Walk 
Southampton 23648 





ESTABLISHED IN 1834 AND SERVING TODAY'S INDUSTRY 





Don’t be wise 
after the event 


kag N\etttn Iotecloy 


rater) Many a good ‘hand’ has been incapacita- 

ted through a foot injury which could have 

been prevented by Totectors. Hundreds of man-hours have 

been lost through failure to pay elementary heed to this 
simple method of foot safety. 

Fortunately, more and more Safety and Welfare 
Officers are realising that Totectors are the one sure way of 
keeping accident figures down. 

The neatly concealed steel toecap affords excellent 
protection against foot injury. 

Every pair carries the Registered Trade Mark and 
** Safety First Tag”? which distinguish all genuine Totector 
brand boots and shoes. 


TOTECTORS 
saftly boots and shoes to be sure / 


Write for illustrated brochure and price list showing 
the complete range of Totectors to Dept. E., 











WILKINS & DENTON LTD 51 & 52 WOBURN PLACE, LONDON, W.C.1 
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nAvavauU 


for INDUSTRIAL, TRACTION & MARINE APPLICATIONS 


An illustrated brochure will be sent on request. 





THE HOLSET ENGINEERING GO. LTD 


TURNBRIDGE HUDDERSFIELD Tel. 7480 








Mechanised Firing means): er 

Greater Efficiency... VASE> PIPE 
is aa ry FITTINAaS 

YO U R 4 Screwed British or American Standard 
TURBINE FURNACES) 2.22 2.ucc: 


and Extra Heavy 300Ib. steam series. 


CAN BE MACHINE FIRED Forged Carbonand Chrome- 


Molybdenum Fittings and Unions 
May we quote you for complete for pressures up to 6,000 Ibs. 
mechanical fuel handling plant. 


THE TURBINE FURNACE COMPANY LIMITED 


238b, Gray’s Inn Road, London, W.C.1. Phone: Terminus 4635 yy - a BRONTE, : 
( O% \>suega a 
°WoRrh 


300 Ib. UNIONS 


for Quality Also— 
! and Service % High Tensile Whiteheart 














Malleable Iron Castings 
to British Standard 309 and 
machined components. 


SCREWS |) Trae 


JAMES WILEY & SONS, LTD., 


DARLASTON, S. STAFFS. 
Telephone: Darlaston 92 Telegraphic Address: ‘“‘Wiley,”’ Darlaston 


RAILWAY WORKS, KEIGHLEY 


hone : ‘Grams : 
3749 “ Malleable Keighley.” 
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Drive width is less 
than for any other 
form of transmission 
for a given power, 
and centres can be 
reduced to a 
minimum 








FOR FULL DETAILS OF 
RENOLD sTANDARD 
a No. 3 of a series of 4 advertisements STOCK SERIES CHAIN 


lease ewe eee e eee eee eee eee ee 
DRIVES write -FOR 


CATALOGUE Ref. 116/93 /2C-24 





RENOLD CHAINS LIMITED ° MANCHESTER 


Transmission and Conveying Chains, Wheels and Accessories for all mechanical purposes. 










Sheet Lead to BSS. 
1178. Lead Piping to 
BSS. 602. Chemical 

Lead Types A and B 
to BSS. 334. 


HOLMAN, MICHELL 


OWN TRANSPORT 





Extruded Rods in machining 
quality Brass, Forging and Hot 
Stamping Brass, Naval Brass, 
High Tensile Brass to B.S and 





TEtCRErPseone . $T HELENS 4201-2-3-4 
{ 


CORNWALL WORKS - ST HELENS - LANCS 
N.E. ENGLAND AREA OFFICE, OORNWALL WORKS, Vir, ag oo 


MIDLAND OFFICE, 131 KINGSBURY ROAD, sien ee 2¢ 
SOOTTISH OFFICE, ROYAL EXCHANGE BLDS., ons 0.1 


DELIVERED THROUGHOUT THE OOUNTRY BY OUR 


THE ENGINEER June 24, 1955 



















Overseas Specifications. 


e/ Solders manu- 
factured to BSS. 

219. Plumbers, Tin- 
smiths and Blowpipe. 


& CO, LTD 


L.: ERDINGTON 2393) 


TEL: CENTRAL 0686° 








FORGOTIEN 
SQOMETRING ? 


Of course ! That new power 
press and brake press on 
order, both due for delivery 
and no operator’s guard; 
ordered yet! Don’t have 
them standing when they 
arrive —phone 1.G.E. now 
and get them on production 
immediately they're installed, 
And how about the machines 
already working? You can 
bet your life something needs 
guarding. Better ask us to 
have a look—regularly every 
month ! 











































We've guarded most machines in our time but we specialise in guards for 
POWER PRESSES, BRAKE PRESSES, HAND PRESSES AND HYDRAULIC 
PRESSES. 

It'll pay you to examine and compare the specification of |.G.E. guards for: 


@ Design @ Delivery 
@ Materials @ Price 
@ Workmanship _@ Service 


And you'll just have to agree |.G.E. guards have got it all ways ! 


SEND FOR DETAILS TODAY ! BETTER STILL—ASK US 
TO CALL (WITHOUT OBLIGATION—OF COURSE) 


INDUSTRIAL GUARDING EQUIPMENT LTD. 
MILL WORKS -: ALVECHURCH <- BIRMINGHAM 
Offices: 42 Court Rd., Birmingham 12. Phone: Calthorpe 293) 














yu 
2% CENTRES 


MOTORISED a 
WORM REDUCTION GEAR UNITS 


The “Motogear’’ “R” Type Unit Is a motorised worm reduction unit specially 
designed for direct mounting to Brook “* Gryphon ”’ Fractional H.P. motors. 
It is made to a similar exacting specification as the other range of ‘‘ Motogear "’ products. 


Comprehensive literature and certified drawings will gladly be supplied on request. 


THE MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX AND CORONA WORKS + CHADWELL HEATH © ESSEX * Phone: Seven Kincs 3456 
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Experience au research 











How does this affect the user ? 


He obtains the benefit of all developments when he acquires a new machine. 
Now that availability is not such a problem, thought can be given to the 
question of replacement. Remember, in excavating equipment old friends 
are not necessarily the best. 


Excavating equipment 


because it is used under such a wide 
variety of conditions, and is subyect to 
loads and stresses which are virtually un- 
predictable, must depend to a large extent 
for its development upon information 
secured from operational experience. 


The operator in the field 


has.always been a valuable contributor to the 
improvement of the Ruston-Bucyrus excava- 
tor. Heand the user in the various industries 
—mining, quarrying, building, contracting, 
etc.—are fruitful sources of knowledge and 
experience, often providing ideas which the 
manufacturer through his own internal and 
field research facilities can translate into useful 
machine improvements. 





RUSTON-BUCYRUS LIMITED - EXCAVATOR SPECIALISTS - LINCOLN 
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NITRI 






STEEL 


Nitralloy Steels are used with ad- 
vantage in all types of machinery, 
particularly for those parts requir- 
ing maximum surface hardness 
and maximum resistance to fatigue. 


NITRALLOY LIMITED 


ATLAS WORKS r SHEFFIELD, 4. 
Phone : 26646 Sheffield. Grams : Nitralloy, Sheffield. 








LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 

and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 











WELDED STEEL PLATEWORK 
PRESSURE VESSELS 



















CYCLONES 
BEDPLATES 






TELEPHONE: RiPpleway 3011-2 
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At the Vacuum Oil Company’s 

Pe Sunderland terminal, Crane Cast 
Once again, 
used on all pipe lines serving the 
wharf, storage tanks and product 


valves by Crane... 


pumps to the filling bays. This 





ranging from 3” to 8” diameter! 
Crane Cast Steel Wedge Gate z 
Crane valves are also extensively 
Valves, 150 pound series, sizes 
used in sectionalising the product 
3” to 8” are used in the installa- 
lines to provide flexibility of the 
tion illustrated above, together F y 


with « number of Crane Cast installation and the isolation of 


Steel Swing Check Valves, pumps, meters and transfer tanks. 


No wonder the oil and allied 
7 7 ” . 
industries, who always judge 
Contractors (Installation): 
Messrs. Peter Johnston & Co. 
(South Shields) Ltd. 


by results, specify Crane. 














~ 
_—— 





a al 
CRAN E VALVES AND FITTINGS 
















Steel Wedge Gate Valves have been 


comprises about 5,000 ft. of piping, 


7 








7 
7 
7 


Bu 





CRANE LTD., 45-51 LEMAN STREET, LONDON, E.1. Works: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, Manchester 








DAWSON & DOWNIE 


Elgin Works, CLYDEBANK 


TOTALLY ENCLOSED PUMPS 
FOR OIL AND WATER SERVICE. 
PRESSURES UP TO 2000 LBS. / SQ. IN. 


HIGH EFFICIENCY 
LOW OPERATING COST 
WEATHERPROOF 
ENGINE OR ELECTRIC 
MOTOR DRIVE 


Telegrams : Pumps, Clydebank 
Telephone : Clydebank 2271/2/3 
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The ORIGIN 
of strength, 


55 
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—a Rolled bar owes its strength to the uniform [ 
— grain structure produced by the rolling process. 

TD The two photomicrographs, taken in 

. 


e 
longitudinal and transverse planes, clearly show in 


this uniformity in a specimen of 


Hidurax 1 bar. Rolled bar is available from Il | D U R A X 


Langley Alloys Limited in the following 


high-duty materials : Hidurax aluminium Il I D U R E L 


bronzes, Hidurel high-conductivity copper alloys, 


and Hidurit manganese bronzes. H I D U R I T 


LANGLEY ALLOYS LTD - LANGLEY - BUCKS 
Telephone: Langley 432 (4 lines) Telegrams & Cables: LANGALLOY, TELEX, SLOUGH 














Where circulating water systems are concerned, for radiators, condensers, 
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You don’t need second-sight when a ‘SHOFLO’ is in the line. 











A whirling ball under the toughened 
glass dome indicates passage of ciear or 
translucent liguids at flows as iow as 
4 @.p.h., pressures up to 100 P.5.1. 
Standard casing is gunmetal; other 
metals for alkane or acidic fluds. 
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liquid vats, oil coolers, radio transmitting equipment 
and the like, a ‘SHOFLO’ Indicator is the perfect 
answer when you’ve got to tell ar first sight whether 


the coolant is flowing or not. 





SHOFLO 


tells at a glance 


MEASUREMENT LTD., Hydraulics Division, |19, Union Street, Oldham, Lancashire. Tel : Main (Oldham) 6432 
Tameside Works, Dobcross, Nr. Oldham, Lancs. and London, 7/17 Fitzalan Street, Kennington, Lendon $.E.11 
A Company of the Parkinson & Cowan Group 
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Quasi-A 


THE QUASI-ARC COMPANY LIMITED, BILSTON, 


Manufacturers and suppliers of electrodes, plant and accessories for electric arc welding 
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you CAN TRUST [HE ° 


MAN - ° 


consistent quality. 


His skill provides reliable electrodes of 


They are backed by first-class technical 
advice, and come to you quickly, factory 


fresh. 


You can have electrodes and arc welding 
equipment exactly right for the job in hand. 
Quasi-Arc RADIAN, for instance, is the 


most widely used Mild Steel electrode— 
sound welds, easy to deposit, economical 
in use and, of course, approved by all 


Authorities. 





“* Big Bill’ Guest has been transport- 
ing Quasi-Arc electrodes and equip- 
ment to our customers for over five 
years. He served an apprenticeship as 
a bodybuilder, but disliked being 
cooped up inside four walls. So now he 
drives one of our new eight-wheelers on 





qe 


Mr. W. GUEST 
DRIVER 


long-distance trips from the Quasi-Arc 
factory to our depots in Glasgow, 
London and the N.E. Coast. “ Big 
Bill’s”” hobby is woodwork but he 
gets less time than he’d like to practise 
it — because his long-distance trips 
mean two or three days at a time away 


THE FIRST WELD 





















from his wife and daughter. And at 
each end of the trip there’s a 15 ton 
weight to load— part of the effort 
involved in making sure that @uasi- 
Arc electrodes reach you quickly, in the 
perfect condition that good craftsman- 
ship warrants. 


ING NAME IN THE WORLD 


STAFFORDSHIRE, 


ENGLAND. 
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A RETAINER 
SAVES TIME... 
... AND MONEY 









still, 
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* THAT’S WHY THE 





























Kieclvinator 
POLARSPHERE 
INCORPORATES 
“TRUARC" 
Sh, LEY RRR REO 5 enema Regd. Trade Mark 
o Geo. Salter. & Co. Ltd., West Bromwich. Please 1 
se details and samples of Salter Retaining Rings ! Rec APA ILING TE IRS 
I a ssisic sackvnsvisitiincavcssaveyenscsasiniblatetath maaialensenntbebs : YY) ‘6: > & G s J 
DI ioe ra niniadinnen cba nehr nk okaneeustbiasinnscpsapigalaateb dikes ! 
EES gat, eh CREE ROA ' IF YOU WISH TO SOLVE 
= ccc Uaioe a pains MES aKa eTGaS 0a she deced beth aancbeeuaannacutbecthe YOUR FIXING PROBLEMS 
[J Send representative C) Letter attached 
attteansdiaiaiaes | AS EASILY, JUST POST THE 
"| COUPON FOR DETAILS 





me ee ee = ee eee ee meee memes eee eee eee ete teen eee aee manasa eum mmul 





GEO. SALTER & CO. LTD., WEST BROMWICH 
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We have pleasure to announce 
that the well-known and 
SULLIVAN and GRIFFITHS 


DUAL DIAL 
DECADE RESISTANCE BOXES 


FORYALL FREQUENCIES 


55 


novel 


have now been improved in 
accuracy to 







0.05 per cent 





Moreover, the windings are now of Manganin in order P 
to reduce the temperature coefficient ; more important dh 
still, co improve the long period stability and make 
them as suitable for all direct current purposes as 
they are for alternating currents of all frequencies, 





Screened Resistance of guaranteed accuracy exactly similar to our well-known Decade Resistances 
but specially arranged so that one box of a given number of dials gives many different values of 
maximum resistance. Thus a three-dial box (as illustrated) may be used for instance for 
three decades of Thousands, Hundreds, and Tens —a total of 10000 ohms. 
or three decades of Hundreds, Tens and Units —a total of 1000 ohms. 
Units and Tenths—a total of 100 ohms. 
Tenths, and Hundredths—a total of 10 ohms. 


or three decades of Tens, 
or three decades of Units, 


The advantages of such a system will be obvious, for in addition to the economy 
involved much space is saved and the residual resistance and inductance is much 
reduced. 

The resistances are available in 3-dial, 4-dial and 5-dial types with sub-division of 
0-001 % down to 0-00! ohm if necessary, depending, of course, on the number of 
dials incorporated. 


H. W. SULLIVAN LTD., LONDON, S.E.15 
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_ Fabricated by SYNTILLA 




















Telephone: NEW Cross 3225 Telegrams: Standelect, Peck, London 





PRM 

Britain’s first all-welded light alloy lorry bodies... fabrica- 
ted from B.A. 27 thick plate ... structural members formed 
on a press brake . . . SIGMA argon welded throughout. 

A typical Syntilla shearing, bending and welding job—yet a 
revolutionary step forward in lorry body building. 

Perhaps you too have a major (or minor) component which 
would serve your purpose better in welded light alloy ? Even 
if it’s a yob that’s never been done that way before, it’s worth 
talking over the possibilities with Syntilla. With the plant and 
the know-how for fabricating awkward shapes quickly, Syntilla 
are always finding new answers to old production problems. 


SYNTILLA MANUFACTURING CO. LTD 


Dunstable * Bedfordshire 
| SiG MA] 


Telephone : Dunstable 890 














argon welding of stainless steels 
and aluminium alloys 























a 





An Evershed Precise Tank Gauge Transmitter in use at a Shell Refinery. 





EVERSHED 
PRECISE 
TANK 


GAUGE 


THE AUTOMATIC DIPSTICK 





EVERSHED 
| 


1. Precise accuracy—working range up to 50’ 4. 
accurate to within 1/10”. 


2. Dial readings in feet and inches. Ly 
Local and distant indication. 


Full details contained in Publication E.278 


EVERSHED & VIGNOLES LIMITED - ACTON LANE WORKS - CHISWICK - LONDON - W.2 
CABLES: MEGGER LONDON - 


TELEPHONE: CHISWICK 3670 - 


Weatherproof and flameproof. Designed for 
oil and petrol tanks. 
Zero adjustment can be made without breaking 


the flameproof jointing. 


TELEGRAMS: MEGGER, CHISK, LONDON 











6/171 


K 
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SIMON 


PATENT AUTOMATIC 
COKE WEIGHER 


Approved by the Board of Trade and stamped by the Weights 
and Measures Authorities. 
Capacity : 23 to 112 Ibs. per discharge (nett). 


Speed of Weighing: Up to six weighings per 
minute. 


Guaranteed accuracy and continuity of operation. 
Machines may be seen working by appointment. 


RICHARD SIMON & SONS, LTD. 
PHOENIX WORKS, VERNON ROAD 
BASFORD, NOTTINGHAM 


Telephones: 75136-7-8 





By Courtesy of the North Western Gas 











MAAG Gear Cutting Machines are made 
in « range of sizes for cutting spur and helical 
gears from 0.8 in. to 200 in. dia. Like all 


MAAG Spur and Helical Gear Grinding 
Machines are made in a range of sizes up to 
140 in. dia. capacity. Type HSS-10, illustrated, 


MAAG Gear Testing Machine, PH-60, 
is a high production machine for smail gears 


inspects, measures and records tooth profile, 


tooth alignment, helix angle, concentricity 
and surface finish of tooth flanks. Capacity 
23 in. dia. Cam be adapted for spur and 
helical internal gears. Other MAAG gear 
testing and measuring instruments are made 
in various types and sizes for checking pitch, 
profile, centre di and icity with 
a precision of 0.00004 in. 





up to 4.7 in. dia. This high speed machine 
features infinitely variable speeds, rapid 
grinding times and easy change-over. its 
accuracy is easily within the fine limits 
required for high class gears, i.e. pitch and 
profile errors do not exceed 0.00008 to 
0.000016 in. 
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COMPRESSORS 


Air and Gas Compressors for all industrial purposes 





requiring high pressures. 


Electric, diesel, tandem steam or steam engine driven 


high pressure compressors for marine use. 


Write for Publication No. GA.153. 


y! 


CATHCART : GLASGOW 
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ARC WELDING TOWN 


a Cee) 
RADIAL DRILLING 
MACHINES 








H) SUPPLIED AND ERECTED 


© STEEL FABRICATION 
© PROFILE CUTTING 


Production Arc Oxy-Acetylene 
Argon Arc Welding 


LEA ROAD, WALTHAM ABBEY 
Tele : Waltham Cross 4112 























‘ABBOTT &CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK hia 





Sturdy, simple design, conveniently placed 
controls, maximum rates of production on the 
widest range of components—these are a few 
of the reasons why they are used all over the 
world. 


YVOOO°CU0D COU00CG 


sass a 3 iia Town Sft, A.E.4. Radial Drilling 


REG Boring, Tapping and Studding Machine. Drilling 
N\ capacity from solid 2}in. dia. in steel and 3in. 


dia. in cast iron. Tapping |}in. Whitworth in 
See Display steel, 


= Made in 6 sizes, from 4ft. to 8ft. radius. 


Mr. RUB:says :— 
You can’t beat a 


good rag for a good 
polish; which means 


you can’t beat 





FREDERICK TOWN 
¢ SONS LTD 


HALIFAX - YORES 


Established “1903 


OO0O000 


THE MOTOR RAG CO., LTD. 
BERKSHIRE RD., HACKNEY WICK, LONDON, Es 
ame «(Tol AMHere 2108/9 aoe 











for Replacements ASK FOR 


PRICES 


a # WIGGLESWORTHS 


fame the originators and 
Seog rn rs seems largest makers of 
FRANK WIGGLESWORTH & CC “ J 
| | V-belt drives in this 


country. 
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modernise their 
THE LIMMER AND TRINIDAD compressed air plant with 
LAKE ASPHALT CO. LID. | British Pescara-Muntz 


P42 70 


4 


OMPRESSORS 


| The Limmer and Trinidad Lake Asphalt Co. Ltd. have proved that a P.42 can 

| drive two heavy breakers more efficiently than any conventional two-tool compressor. 

| As a test two hypodermic pressure gauges were inserted in the hoses of two heavy 
breakers as shown in the photograph on the right. Pressure was observed from the 
moment the two tools began to operate. It was noted that the tools could be operated for 
25 seconds before pressure fell to 80 p.s.i. This pressure was then maintained indefinitely. 
The Limmer and Trinidad Lake Asphalt Co. Ltd. also find that they save many 
hundreds of man-hours a year due to the ease of starting a P.42. A simple starting 
device which releases a spring imparts a full speed firing stroke by throwing the diesel 
pistons together. One man can start a P.42 immediately in any temperature down to 
-18° C., or, with ether injection, down to —40° C. 


ise en. @- 848 of Feltham 


MACKAY INDUSTRIAL EQUIPMENT LTD., FAGGS ROAD, FELTHAM, MIODLESEX (FELTHAM 3435) 
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BRIT! Hi 

’ THROUGH. 
OUT. 
There are algo 





Rolls, 
Guillo tines, 
Sheet Level. 
lers, etc 
Catalozues on 
reques/ 


p e » -Greater 
& 
rolling accuracy 
There is a wide range of massively built BRONX 
a map oe to gee aang ages 4 = 
innest to thi t st t t . wide—an 
jnsictee iaudanes “_ Aer see fd conical work. P L a T E 


The top rolls are equipped with swing-down ‘end & E og D § by G 


bearings so that complete cylinders or cones can be 


Left. Pamace casing gctder tm aia Ste! Pate 6. dia x 4 i withdrawn quickly and easily. 34 oO L LS 


BWM: ‘Sood Plate bef cylinder tn process Wf belg otter, BRONX ENGINEERING CO. LTD., LYE, WORCS, 


Photographs by courtesy of Birlec Ltd., Tyburn Road, Birmingham. 
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Spinning| 
a =O SAVES METAL 


—CUTS TOOL COSTS 


The design and production of Pressure 
Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 
are eliminated. 





eeer | | | 


y 
& 


°° oe 
f 2 
- . 
ey ~~? | 
& j 


a 
: 
; 
i 
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‘Rotarprest Ends for Pressure Vessels 


can be supplied in Mild, Alloy and Clad Steels and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and 3” to 4” thickness. 
Knuckle radii and depth may be varied to meet individual 
requirements. 

Please ask for List No. E 881 giving full range of sizes. 


Harvey | 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 
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se" Consider 


Engines 


-Main Propelling 
Diesel Engines 


spines ap these salient facts about 
L200H.P 


THE NEWBURY 
DIESEL CO. LTD. 
; NEWBURY, BERKS € # € 


INDUSTRIAL Clectric water heaters 








no fuel storage problems 


easy maintenance 


For Cleaning, Smoothing, Polishing 


IN 9 GRADES no fumes or dirt 


constant temperature 


§ economy 
600 gals. 54 kW. The G.E.C. has long specialised in industrial water 


Two 300 gal. 27 kW. G.E.C. Water Storage heating equipment. Expert advice on equipment is 
as “co ) uTo. Heaters installed in an ablution block of a large readily available at all times—on application. 


ls FISH STREET HILL, LONDON, £.0.3 engineering works. 
THE GENERAL ELECTRIC CO. LTD. 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 

















DREDGING PLANT 


To the Largest Dimensions and Capabilities 





PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, etc. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING & FERGUSON, LTD. 7 cece sucron somes onsoces nrsnor 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 


QUEENSLAND GOVERNMENT, R 
"Phone :—Paisley 4121. Tele. Add. —‘* Phoenix, Paisley.” Dredging capacity: 1,000 uae 


London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
‘Phone—London Wall 4846 to a height of 16 feet. 


FSIS VT IRANI RAEI MIN Casa 
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CAREFUL 
HANDLING 


As Important on the packing 
line as in the delivery ‘‘pipe- 
line.’’ Backed by lashings 
of experience, too, it ensures 
safe delivery wherever British 
exports go. Pack your next 
machine on the right line. 





VAN {O Fran (OKs ts S a 


QUEEN'S ROAD, PECKHAM, LONDON, S.E.15 
Tel.: New Cross 0224 








BUYING HYDRAULIG PLANT ? 





See first Rebuilt c 


BRITAIN S AYDRAMLIC 

LARGEST asries 
STOCK | AND x oe 
for immediate HY 
delivery 


Please weite for latest list. 


LEED BROTHERS 


(ENGINEERING) LIMITED 
REPLANT WORKS, CUBA STREET, MILLWALL, LONDON, E.14. ‘Tel. : EAST 4081. 
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TUNNEL CONSTRUCTION IN PERU FOR 
PAN-AMERICAN HIGHWAY... 


Work is now well ahead on the Pan-American 
Highway which, when completed, will run from 
Buenos Aires in the Argentine, through the whole 
of South America and Mexico up to the United 
States. The highway is reported already completed 


| B CARACAS 
U e A 
{ 


NEZUELA 








MEDELLIN 
MURILL 














\ AREQUIPA 
pls PAZ 


BOLIVIA 


oO 
, TACN 
ARICA 














Right. One of fifty Atlas Copco light rock drills—one-man machines—now 
at work on the Pan-American Highway. All of these are fitted with Sandvik 
Coromant tungsten-carbide-tipped drill steels 











THROUGH MOUNTAINS 


In 1950, the Peruvian Government presented its total pro-_ 


gramme for the construction of the highway through their 
country. A start was made from the capital, Lima. In 1954, 
310 miles of the highway had been completed. It was then 
possible to commence work on the more difficult sections 
which are to run through mountain ranges in southern Peru. 
This involved a great number of blasting operations and also 
meant the driving of several tunnels. 





in the Argentine and, to some extent, in Chile 
and Peru as well. And so steadily this vast project 
—comparable to the Burma Road and Alaskan 
Highway in its scope—takes form as it progresses 
towards North America. 


ATLAS COPCO EQUIPMENT 


Two of the tunnels have now been completed. One is 390 feet 


long, with an area of 430 square feet. The other, 900 feet long. 
The equipment to drill these tunnels is exclusively Atlas 
Copco — also used to an extensive degree on the roads. 
(This equipment was supplied by Compajfiia Atlas del Pert.) 
At work are fifty Atlas Copco light rock drills, all fitted with 
Sandvik Coromant tungsten-carbide-tipped drill steels, the 
world’s most widely used integral steels. Other Atlas Copco 
equipment used on the construction of the Pan-American 
Highway includes seven compressors and a number of 
loaders. 





: 


<1 
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MORE DRILLS AND SMALLER CREWS 

The Pan-American Highway in Peru is yet another 
construction project to benefit from employing 
Atlas Copco light rock drills fitted with Coromant 
tungsten-carbide-tipped drill steels. The light drills 
are one-man machines enabling a greater number of 
drills operated by smaller drilling crews to be engaged 
simultaneously on actual drilling operations at the 
face. The result is shorter drilling times for each 
round and overall greater progress. This is the 
method that is bringing faster, smoother, more 
economical drilling all over the world. 

Atlas Copco Compressed Air Equipment is manu- 
factured or sold and serviced in 48 countries 
throughout the world by The Atlas Copco Group, 
which embraces companies trading under various 
names such as Atlas, Atlas Diesel, Atlas Polar, 
Atlas Copco, Copco, Delfos and Sampa. 


So 


> i, - 


TS Alera) NGENIEROS & CONTRATISTAS . 


—_— Te i 
: 
oe A 


r 


One of the Atlas Copco HR4V Compressors operating on highway 
construction work. These compressors are famous for their rugged 
and simple design, reliability and economy. 


The service wagon of Compajiia Atlas del Pert at the entrance of 
one of the tunnels. 


ere 
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Atlas Copco LM 100 loader removing the rock for the new highway. The design of the bucket 
enables the biggest boulders to be removed. 


MAIL THIS COUPON to the most convenient of the addresses given here: 

UNITED KINGDOM, The Atlas Diesel Co., Ltd., Wembley, Middx; FRANCE, Atlas 
Polar S.A., 29, Rue Marbeuf, Paris 8e; HOLLAND, N.V. Holland-Atlas, P.O. Box 
6056, Rotterdam; ITALY, S.A.M.P.A., Viale Marche 15, Milan. 

CANADA, Canadian Copco Ltd., Montreal, A.M.F.; AUSTRALIA, Australian - 
Atlas Co. Pty. Ltd., P.O. Box 54, Auburn, N.S.W.; SOUTH AFRICA, Delfos Pty. 
Ltd., P.O. Box 504, Benoni, Transvaal. 

u.s.A., Copco Pacific, Ltd., 930 Brittan Avenue, San Carlos, California; Copco 
Eastern, Ltd., P.O. Box 2568, Paterson 2, N.J. 

Readers in countries outside those listed above and who do not know the name of 
their local Atlas Copco company or agent, please write, in the first instance, to AB, 
Atlas Diesel, Stockholm 1, Sweden. 


Please forward details of Atlas Copco Rock Drills and Sandvik Coro- 
mant Drill Steels 


NAME 
ADDRESG.......... 


* | am also interested in other Atlas Copco equipment 
(please state which below) 


Pee ee ee 
Hh ci cee st A rc ts Gs ne io eh i i st an cis 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 


7.3.3... A.7T £,.S3 


C Or oe 


RY OU? O F C0 MP. A NF B.S 
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WICKS TEED 


the leading 
tube expander 
manufacturers 


for over 

70 years YOU INCREASE 
As supplied to the Admiralty, THE PRESSURE ie) 
British Electrical Authority, su iT THE SECTION 


Railways, Oil Refineries, 
leading Boiler Makers and 
industrial users. 





HYDRAULIC CONTROL 
SAWING MACHINE 
WILL DO FOR YOU WITH BLADES OF 


ONE PITCH OF TOOTH 


The blade commences and finishes each cutting stroke 
with no pressure whatsoever. What a saving in blades ! 
FAMOUS FOR SPEED, ACCURACY AND RELIABILITY 


FOR FURTHER DETAILS SEND TO: Models for capacities 6” x 6” to 12” x 12" 
CHARLES WICKSTEED & CO. (1920) LTD. STAMFORD RD. WORKS - KETTERING TEL. 31134 | 


AVARC 


PURE FLAKE LUBRICATING GRAPHITES 
No. 1 Coarse No.2 Fine No. 3 Very Fine 
Free from all impurities - Mix with oil or grease 
Prevents overheating 





C. R. AVERILL LIMITED, 
Alyn Mills, Caergwrie, Wrexham, North Wales 
Tel: Caergwrie 64/65 Cable Address: Crucigraph, Caergwrie 


Soom LNGHAVLD PLALLS 


requirements, OF ALL TYPES A IN ALL LANGUAGES 


standard sizes 
eon Someeneeh, ENAMELLED-ENGRAVED-PLASTICS 
CAST-DIECAST-BRONZE 


WCKSTED | «TU 


grams: ‘Engraving, Gateshead-on-Tyne” 
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iin MASTERY OF STEAM 





STREAMLINE 
PARALLEL SLIDE 
VALVE 





Streamline formation of chest 
allows reduced valve orifice, with 
minimum pressure-drop 
characteristic. This design permits 


a valve of reduced size and 





weight. Lids are bound in open 





position —no fluttering. All 





parts readily accessible for overhaul. 


COCKBURNS LTD - CARDONALD - GLASGOW S.W.2 


SERVICE AND MAINTENANCE DEPOT AT 45 BACK UNION ROAD, FISH QUAY, NORTH SHIELDS 
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IF IT GALLS 
FOR A 


Al | P i ‘ 1 
_ -/S__. *\ 


FLEXIBLE 


Internal Gear type 
Perfect type 


Crofts couplings, in all sizes and 
powers, cater for every type of 
industrial drive under all conditions. 


FRICTION 
PUBLICATION CF.249/i0 


Airflex Friction type Rim Friction type Disc Friction type 


(ENGINEERS) LIK 


PHONE -- 65251 (15 LINE‘ 


ED. BRADFORD 3. ENGLAND 


GRAMS :- “CROFTERS BRADFORD” 
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COGNAC & COFFEE 


A. E. C. & MACFARLANE 


By linking an A.E.C. Industrial Diesel Magnicon was the first and is still the 
Engine with a Macfarlane Magnicon finest inherently self regulating alter- 
Alternator, an efficient source is assured nator. No A.V.R. No fuss. 

‘“wherever power is needed.”’ The 





LA THE. MACFARLANE. ENGINEERING CO LTD 


NF NETHERLEE ROAD, CATHCART, GLASGOW S. 4. 


MAGNICON Telephone : Merrylee 2255-6-7. 
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THE JOB 


Metrovick equipment is well on top in this 10-ton 
Wharton overhead shop crane. The hoist is an 18-h.p. 
720 r.p.m. M-V motor fitted with a thrustor-operated 


. 


ail 
ia 
—— 1 - 


a eee 


C 





arabe giving B cantnel wa 6 Bing speed A 3eh.p. cross-traverse motor is seen at C, the 6” Perigrip Brake at D, and the long-travel drive 


on load. The need for inching is thus eliminated. 
Drives for the long travel and cross traverse are M-V 
10-h.p. 715 r.p.m. and 3-h.p. 700 r.p.m. type MZ slip- 
ring motors respectively. A 6-inch Perigrip brake 
operates on the cross traverse. Write for details of the 
range of M-V a.c. and d.c. motors, control gear and 
Perigtip electromagnetic brakes for crane drives. 


motor is shown at E. 


METROPOLITAN - “VICKERS 


MANCHE 


Member of the A.E.1. group of companies 5JC/301 


ED - COVENTRY - ENGLAND 


LODGE-COTTRELL Electrostatic precipitation at Croydon “B” power station 


At this Power Station Electrostatic Precipitators only are used 
for the extraction of Flue Dust. On official test, 

with an inlet dust burden of 8.77 grains per cubic foot, 
these Precipitators gave an efficiency of 98.06%. 


PIONEERS AND SPECIALISTS IN ELECTRICAL PRECIPITATION 


a ‘COTTRELL steric hs 


RADE, BIRMINGHAM Py elalelay Central 7714 
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1000 BAILEY BRIDGE 


6 TON ROLLERS! _ SPRAY 
=>») |NOZZLES 


couse cut || NON-CLOGGING 


AWAY TO LEAVE 


~ Ss —_— : | ‘a ROLLERS CLEAR 
WSs | PO corithor INVOLUTE TYPE 


= a t” to 3” Dia. Inlet. 


Thesejex W-D Bailey Bridge Launching Rollers Rapeeiies: 25 to, 12000 GPM 
in good condition are available at a very small 
fraction of their original cost. Write for full 
details and drawings. 


















6%2" DIA. ROLLER 
Ya" PLATE 
BRONZE BUSHED 













For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD X BECKETT 


PARLIAMENT MANSIONS - ABBEY ORCHARD ST. 
PHONE: ABBEY 5429 LONDON, S.W.I. 





100 American Simplex 15 ton Jacks with toe WN ial 
also available. if 
t 


COMPLETE BAILEY BRIDGES 
IN STOCK 


MABEY & JOHNSON LTD. — 


54 VICTORIA STREET * LONDON * SW1 * VIC 8026 
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in the world’s largest 
walking dragline 


The Rapier W1400 Walking Dragline, built by Ransomes & 
Rapier Ltd. to the order of Stewarts and Lloyds Ltd., digs 
and dumps some thirty tons of overburden a minute, working 
twenty-four hours a day. To stand up to this arduous service 
many vital parts have been made from nickel alloy steels. 
Our free publication, ‘‘ The Mechanical Properties of Nickel 
Alloy Steels’, will assist engineers in the choice of nickel 
alloy steels. 


Nickel alloy steels were used for : 
¢ Two walking shafts, each 164 tons weight. 
¢ Two rotating gear main pinions, each 2} tons weight. 
¢ Hoist, drag and walking gear pinions and shafts. 
¢ Roller circle rails — 20 tons of NiCrMo steel castings. 
e Frame link pin — 8’ x 14” diameter. 
Various NiCrMo steel castings on the bucket. 





THE MOND NICKEL COMPANY LIMITED Bd Thames House, Millbank, London, 8.W.l. 
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LINATEX 


makes rings round 


performance... 


..- SAY THE MEN WHO GRIND 
TUNGSTEN CARBIDE 


The incredibly tough walls of these ball mills made from rings of 95% pure 


Ball Mill 


natural Linatex rubber under compression—are abrasion resistant to a 
degree that no known alloy of metal can match. The Linatex ball mill is 
non-absorbent, corrosion resistant, and light to handle. It is also endowed 
with the major drum virtue of comparatively quiet operation. Grinding is 
between ball and ball (no grinding takes place between ball and drum casing), 
is faster and finer—and a ball mill that can be profitably employed grinding 
tungsten carbide will lower production costs and virtually eliminate 
maintenance hold-ups over a wide range of other materials. Our Resident 
Engineer for your district will be pleased to explain which particular type 
of Linatex ball mill might help solve your problem. He will gladly arrange 


a test grind on your own materials 





1 
at our Camberley laboratories. | 


INAIE 


95% pure natural rubber 


BALL MILL 


WILKINSON RUBBER LINATEX LTD 
Frimley Road, Camberley , Surrey. Tel: Camberley 1595 


Factories and Distributors throughout the world. 
faith NED MAKING RUBBER SERVE INDUSTRY 


on en oe oy 














From the 8” diam. laboratory model illustrated 
to large in-line works installations, there are 


six types of Linatex Ball Mills available. 
BM [2 
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LARGE & VARIED Stocks 


Small tools and equipment ] 
Power electric tools 





















Machine tools 
Sheet metal machinery 
Woodworking machinery 
























in 
— 
Great Newport, Mon, 
Tipton, Seat, ral 
Tel.: Ti 2181 New, 66941 
(5 hanes) te ines) 
SM/ICI082 

















“TRUSLOVE” PUMPS 


SOLE MANUFACTURERS 
x “ WONDER ” Rotary © $F 
¥& “MATCHLESS” Duplex 
x “ VICTORY ” Simplex 
% “ TRUSTY ” Donkey 
%* “ BULLDOG” Double 
acting 


Overhaul and repairs 
of MUMFORD Pumps 
Carried out 


ST. BOTOLPH’S ENGINEERING WORKS LTD. 


MAGDALEN STREET, COLCHESTER, ENGLAND 
Telephone : COLCHESTER 2620 Telegraphic Address : “* PUMP, COLCHESTER” 
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A GAUGE OF GOOD QUALITY 


WOVEN WIRE 


Any mesh ... any metal ... any purpose 
4 BEGG, COUSLAND & CO., LTD., 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 
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A Tale of 





Two Tubes 


with the same surface area 


TWO ;in. BORE COPPER TUBES 
both 18 s.w.g.—both with the same external surface area 
but the plain tube is 9 inches long, the ‘Integron’ High-Fin tube is 1 inch long 


TN THORON | the tube with the integral fin jam 


. .. Can save space and make for more compact and ... can often greatly increase the capacity of 
economical heat exchanger design. existing units. 


Available in a wide range of sizes, 
in High-Fin or Low-Fin type, and in copper, copper alloys and aluminium 





IMPERIAL CHEMICAL INDUSTRIES ate... BORON, 8.47.2 
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ADAMANT FACTORY FLOORS 
JOINTLESS, HEAT AND WEAR RESISTING 
provided by :- 


CAUSEWAY?” rez. movr 


loaded with 

GRANOLITHIC CONCRETE 

upon a Common - Concrete 
: Subgrade. 


FOR RETOPPING WORN CONCRETE FLOORS, 
RAISING LEVEL ONE INCH ONLY AND 
WITHOUT BREAKING UP EXISTING SURFACES 


Floors so laid and armoured will resist the worst of 
Steelworks or Foundry or Coke Oven conditions. 


CAUSEWAY HEXMETAL can be loaded with refrac- 
tory cements to give a combination of resistance to 


both extremely high temperatures and attrition. GREENS ECONOMISER 
*AUSEWAY REINFORCEMENT LIMITED noes 
E. GREEN & SON LTD. WAKEFIELD. 


66 VICTORIA STREET LONDON  5S.W.1. 
TELEPHONE: VICTORIA 8648 & 1873 Makers of economisers for more than one hundred years 
GE 135 
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Jhe MACHINED 


antler OR CASTINGS ONLY 


GEARS .,./ BLANKS 


Fifty years’ experience in Wheel making has enabled us to build 
up a splendid variety of patterns for straight, helical, bevel, skew. 
and worm teeth. 

We also make the wheels in bronze, or any other non-ferrous 
metal! required, in halves or segments, internal or external teeth. 
We have the latest machinery for finishing any size of wheel 
or shaft for carrying same, and have a staff of experienced men 
ready to fix them in any part of the country. 

Castings from our own or customer’s patterns in iron 
up to 10 tons and bronze and other non-ferrous metals 
up to2 tons. Breakdown Work a Speciality. 


For enduring and efficient service 
insist on ‘‘ The Lancaster ’’ Steam 
Traps for all purposes and press- 


ures. Over seventy years’ experi- 
ence at your disposal. 


LANCASTER : TONGE LTV 


PENDLETON-MANCHESTER: ENGLAND 


“ 
Telephone: Pendleton 1484/5/6 - Telegrams Pistons ,Manchester 
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The Engineer 


BUYER: 
UIDE 


1955 











A 500-ton upstroking multi- 
platen press with self-contained 
pump and oil reservoir. 


Published 


Specially designed for the on 
manufacture of brake linings, 
this 2,000-ton upstroking press 


pe Sr January 2\st 
wl, 


whe 
oo» 





specialists in press design Mf 


CONTENTS 
and construction PRESTON & CO LTD. 


Associations, Institutions an 


Societies Connected with th 
We specialize in the design and manufacture of presses 
J : for special purposes and production techniques. Wide Engineering Industry . 

a | ae experience of the needs of industry enables us to Address Section. 
build hydraulic presses for widely varying duties. 
If you have a special pressing or baling problem, Telegraphic Addresses. 
Fawcett technicians can adapt a standard 
machine to your specifications or, if required, Trade Names and Marks. 


design an entirely new press to fit your ° P 
production requirements. _| Buyers Guide (25,000 entries’ 


U.K. Agents for Foreign Firms: 


















A hydraulically operated 
testing rig with electric 
motor-driven pump. 











FAWCETT PRESTON & CO LTD BROMBOROUGH CHESHIRE Subscribers to ‘The Engineer’ 
peng were sent one free copy 
/ is through the post, and copies 
were supplied to newsagents 
for delivery to regular readers 
of ‘The Engineer’ with the 
January 21st issue. 















FP8/E/1608 















Srctecte Hus @ PUTTING-ON’ {ool 


. For building-up worn or wrongly machined 
{ parts the ‘ Brailey ’ Process of electro-deposi- 
tion of heavy nickel is indeed a ‘‘ putting-on 
. tool” without equal. There is no heating 
or distortion of the component and you can 
save worn or wrongly machined parts from 
the scrap-heap. Hundreds of firms use the 
Brailey Process which is approved by all 
Government Departments and other 
authorities. 
It will pay you to write for our 32 pp. booklet 


ab 
Y 
2ZxtY 
read how other firms are saving com- a 
oe ROCESS OF ELECTRO-DEPOSITION TH E EN G i N EER 


HEAVY NICKEL or HARD CHROMIUM 28; ESSEX STREET, STRAND 


Additional copies are ob- 
tainable at 5/- each (including 
postage) from :— 


The Manager— 














BRAILEY ELECTROPLATERS' LIMITED LONDON, W.C.2 
CROSTHWAITE FURNACES and 167 CHAPEL STREET * SALFORD 3 °:_ LANCS. 
SCRIVEN MACHINE TOOLS LTD. Established 1873. Telephone : BLAckfriars 6045/7. CENtral 6565 
30 Vices nn aL By TB Approved by MINS. SUP., A.LD., C.LA, LEME. LF.V., ADMIRALTY, AIR REG, BS 
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Mobile screens, etc. 
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Our range includes: mobile or sta- 
| tic conveyors, Package stackers, 


CRONE & TAYLOR cnanexnc) LTD. 
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190 TONS GOAL PER HOUR STAGKED 12 FT. HIGH witn « > 


BIG WALRUS 


A sriuant new addition to our 
famous range of stackers. The “ BIG 
WALRUS ” is fully mobile on pneu- 
matic tyres and completely roadworthy 
having brakes and built in tow bar. The 
feed hopper is fitted with elevating gear 
to give a road clearance of 12 ins. 

The “ BIG WALRUS ” gives trouble- 
free service-stacking to an effective 
height of 12 ft. Delivery angle can be 
adjusted from 3 ft. to 13 ft. 3 ins. by 
either hand or power operated hydraulic 
gear. 

Normal capacity 120 tons coal or 250 
tons chrome ore per hour—can be in- 
creased if desired. 

Powered by Electric or Diesel. 

Early delivery. Full details gladly sent. 




















TOWING | 





| SUTTON OAK, ST. HELENS, LANCS. fi ] 
| CABLES: CRONTAYLOR 
emeal 


TELEPHONE: ST. HELENS 3397 
PHONE, ST. HELENS. 
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MANTLES 


Pat. No. 630173 (Others Pending) 


HEATING 





This range of Electrothermal Heating Mantles now covers 
all flask sizes up to 200 litres—round or flat bottomed 
flasks are equally accommodated. Available from your usual 
Laboratory Suppliers. 


Please request?D.S.I.R. Report No. 50 


Etectrothermal sngincering lid 


), LONDON. E.7 Telephone GRAr 














“CLYDE” Pressure Gauges 


for use with— 


* ~ AIR, STEAM, OIL 
OR ANY LIQUID 
STEAM VACUUM HYDRAULIC 
LOW PRESSURE DIAPHRAGM 
RECORDING ° ELECTRIC CONTACT : ETC. 
e-—e 
Standards Range from Zero to Tons Pressure 
REPAIR SPECIALISTS FOR 
ALL INDICATING INSTRUMENTS 


BUCHANAN: BROTHERS LTD. 


CLYDE INSTRUMENT WORKS 
80 & 80a COMMERCE ST., GLASGOW, C.5. - Tel.: SOUth 0858 





EST. 1887 

















HEATING & VENTILATING 
REFRIGERATION FOOD PROCESSING * GENERAL ENGINEERING etc. 


and in all industries where 
reliable pumps are needed 


Are used in CHEMICAL PROCESSING - 







Send for fully illustrated 
brochure ‘‘Girdlestone 
Pumps for all industries’’ 
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ALLENS on Fabrications 
to 
your 
specification 


























100-ton capacity Hopper for 
Limestone Crushing Plant. 






4-wayKBranch Pipe Unit of 
all-welded Steel Fabrication. 









We manufacture a wide range of special apparatus to 





the specification of experts in every field of engineering 


which calls for Fabricated Steel Platework of Fyphenl engioe af 


Allen’s Fabrication 
electrically-welded or riveted construction. Service : 


Low Pressure Welded Piping for Exhaust 
Steam, Gases, Water etc. Pipes and Ducts for 
pieces up to 10-tons : Cylindrical Platework up to 3” thick and Super Power Station Boiler Plant ; Hoppers ; 
Casings ; Tanks ; Flat Platework ; Mani- 
pulated Platework of all kinds ; Bed Plates 
can undertake completely machined and fitted work and Frames for Machines etc. 


Our modern extensive shops can handle single 





flat jobs of any thickness can be supplied. We 


when required, and an up-to-date heat treatment 
department under laboratory supervision is provided. 


W. G. Allen & Sons (TIPTON) Ltd - P.O. Box 4 * Princes End - Tipton < Staffs. 
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PRATCHITT 
MODERN MILLS 






































INFIN-SUPREME LATHE 
TOP SPEED 1000 RPM. 
INFINITELY VARIABLE while cutting 


7#" and 83” CENTRE HEIGHT 
ADMISSION 3’-4" to 9-4’ 





~° GRINDING MILLS 
° PAN MILLS 
© EDGE RUNNER MILLS 


for grinding and, mixing Mortar Sand, Ores, Minerals, etc. 
Enquiries also invited for : 

















ROLLO INDUSTRIES LTD. 


manufactured 
ST. ANDREWS WORKS, BONNYBRIDGE || | PRATCHITT BROTHERS LTD 


ENGINEERS AND IRONFOUNDERS 


CARLISLE 


7 
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A letter from 
Port Adelaide 





rhe Engineer in charg: of 2 =—SséELECTRIC & STEAM 

sae obey Sam Enos © [2 gpens ~ BmLER 
LLOYD’S CLASS 1 

WELDED WORK 


“«...As this engine has been 
STEAM ENGINES 





running since 1912 without any 
major repairs, my object in 
‘writing to you is to ascertain 
if you can send me particulars 
in respect to the valve setting 


Just another example of the 
long unfailing servive of Robey 
machinery. 


DIESEL ENGINES 
AIR COMPRESSORS 
FIBRE MACHINERY 
STONE & ORE 
CRUSHERS - MEE- 
HANITE CASTINGS 


SPECIALIST HEAVY 
ENGINEERING 


Send your enquiries to 


ROBEY & CO. LTD. 


?.0. BOX NO. 23 


LINCOLN 


Tel :. 660/2 (London Office: 11 Princes Street, 
Ha 


mover Square W.1 Regent 4971/2) 





MULTI-PANEL SWITCHBOARD 


Built to Special Order by 
ELECTRO DYNAMIC CONSTRUCTION COMPANY 


THIS test-room switchboard, specially manufactured for a major over- 
seas installation, is just one example of the wide range of Control Gear 
Units designed and produced by Electro Dynamic. Units like this are 
giving reliable, efficient service in every type of industrial application. 
If you have any problems concerning Control Gear Units, or any 
other type of Electrical equipment, contact Electro Dynamic . . . first! 
We are always ready to quote either for DESIGNING AND 

mj . MANUFACTURING or MANUFACT URING TO YOUR DESIGN. 


ELECTRO DYNAMIC 
CONSTRUCTION COMPANY LTD. 


ST. MARY CRAY, KENT Phone : Orpington 27551/4 
"Grams : “‘Eledamic, St. Mary Cray”’ 


Control Gear Works : BRIDGWATER SOMERSET Phone : Bridgw ter 288! 











nome * 


June 24, 1955 





THE ENGINEER 


AON SE talepip 





vil 
hy 


- 















y . 
see: 


UE 


OO 





er i 


al 





ao 7 hh 


Cle 
om, 


vole 


HIGH SPEED MEDIUM DUTY 


RADIALS 


high drilling rates on 


assure 
coal cutter gear boxes at 








ANDERSON BOYES & CO. LTD. 
MOTHERWELL 


Over 50 holes, ranging from 4" to 14" dia. 
are drilled and tapped in these cast steel 
cutter gear boxes: Because of 
their wide speed and feed ran 
plicity of control and high penetra- 
tion rates, ARCHDALE high speed 
radials assure maximum output 
on this and many other compo- 
nents in this factory: 


Aft. to 7ft. radius 
dia., in steel. 


coal 
ge, sim- 


Sizes from 
for drilling up t° din. 


” 


JAM 
ES ARCHDALE & CO. LTD. BIRMINGHAM, 16 


machine ru 


e SOLE AGENTS: 


ALFRED HERBERT LTD. COVENTRY 











s es 
‘thats i ls a a = 5 


One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


‘Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 


MILTON - STOKE-ON-TRENT -+- STAFFS 
Phone : Stoke-on-Trent 21381 (5 lines) 
Grams and Cables: Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS. Phone: Tipton 1691 


London Office: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone: MANsion House 9971 


BLIGA 
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THE ATRITOR 


FOR COMBUSTION AND GENERAL GRINDING 









A dryer-pulveriser, which grinds, dries and delivers 
in one operation COAL, CHALK, LIMESTONE, CHINA 
CLAY, BALL CLAY, SEWAGE SLUDGE, GYPSUM, CHEMICALS, 
DYESTUFFS, GUMS, STARCH, PEAT, FERTILIZERS, etc. 


Ideal for firing BOILERS and METALLURGICAL FURNACES, 


Seven sizes. 
FULL PARTICULARS ON REQUEST TO:— 
ATRITOR DEPARTMENT, HEAD WORKS 
PHONE: 88781. 































EMPIRE ENGINEERING CO. 
(MANCHESTER) LTD. 


High Class Brassfinishers & General Engineers 








Makers of : 

MECHANICAL LUBRICATORS 
for Diesel Engines, Oil Engines, Steam En- 
gines, Air Compressors, Conveyors etc. 
DISPLACEMENT LUBRICATORS 
for Steam Engines and Air Lines. 


RELIEF VALVES 
for Compressed Air Units and Receivers, 
Steam Lines etc. 


STEAM DRIERS, OIL SEPARATORS, 
HAND PUMPS. 


Empire Works, Clarendon Rd., SALFORD, 5, Lancs. 
Telegrams : Appliances, Phone, Manchester. Telephone : PENdieton 2339 

















INDUSTRIAL 
LEATHERS 





FORTOX LEATHERS 
AND HYDRAULIC PACKINGS 


are manufactured to suit all types of systems fluids and 
pressures. Accuracy of manufacture ensures positive 
sealing and long trouble free life. A range of silicone 
leathers and synthetics is available for extreme con- 
ditions. Single items supplied promptly. Problem 
enquiries are welcome. 





HENRY BEAKBANE (rortox) LIMITED 


DON WORK 


THE TANNERY. STOURPORT ON SEVERN . WORCESTER Ts) 7 


LANT STREET BOROUGH S.E 


4 
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‘Wards may have 
the machinery we need’’ 


—repeatedly true. Our stocks of new, rebuilt and 

secondhand plant and machinery are large and 

changing continually. Ring or write for the _ 

current ‘Albion Machinery Catalogue’, 250 
pages of profitable information. 


THOS W. WARD LTD., 


ALBION WORKS, SHEFFIELD 


Telephone : 26311 (22 lines) Telegrams ‘ FORWARD SHEFFIELD’ 


House GIANT’S WHARF, BRITON FERRY, FORE STREET, SCOTSTOUN, 
STRAND, LONDON, W.C.2. GLAMORGAN. GLASGOW, W.4 


"Phone : TEM 1515 "Phone 3166 | ‘Phone : Scotstoun 2722 
*Grams : ‘ Toward, Telex, London’ *Grams : ‘ Forward, Briton Ferry ’ *Grams : ‘Wardsman Glasgow’ 














Solve many power 
ProbleMs — sree wiseman 


geared motor units are specially designed 

to fit totally-enclosed flange-mounted 

electric motors which conform to the 
proposed British Standard requirements. 

There are ten sizes available from } h.p. 

to 25 h.p., with double or triple reduction giving a 
very large choice of output shaft speeds. 

Wiseman gear specialists will be very pleased to 
offer advice on the application of these units and 
help with power transmission problems. 


Write for further details 


WISEMAN 


ALFRED WISEMAN & CO. LTD. 
GLOVER STREET, BIRMINGHAM. 


London Office : CARLISLE HOUSE, SOUTHAMPTON ROW, W.C.1. 
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Nowhere else will you 

find an exhibition specialising in 

instruments and instrumentation 
of the size and scope of 

THE BRITISH INSTRUMENT INDUSTRIES EXHIBITION 










Every’field of instrumentation in Power Supply, Industry, Medicine, 
Research and Education is covered. You will be able to see all 
classes of temperature pressure and flow controllers for industrial 
use, electrical measurement and control, complete equipment for sea 
and air navigation and land surveying, scientific instruments and 
equipment for all laboratories, electronic instruments for all applica- 
tions and precision equipment in such diverse fields as metrology, 
photography and engineering design. 













The full scope of the products of the British Instrument Industry Make your reservations now 

will be revealed at this exhibition—conveniently displayed all on one During the last few days of this exhibition, 1PEx 

floor! Evidence has shown that production can be considerably —the 10th International Printing Machinery and 
increasedfand quality greatly improved by the use of appropriate Allied Trades’ Exhibition will be opening at nearby 
instrumentation and control. Induastrialists will find a visit to the : OLYMPIA. Hotel accommodation will be in great 

exhibition extremely rewarding. demand. Book yours now. If you require any 

assistance, or an official catalogue of the British 

F. W. BRIDGES & SONS LTD., Grand Buildings, Trafalgar Sq., London, W.C.2 Instrument Industries Exhibition when published, 

Phone: WHITEHALL 0568 Telegrams and Cables: seGDIRB, RAND, LONDON write to the Organisers. 




























PRICES REDUCED 




















— SCALES © DRAWING INSTRUMENTS 
nein’ sovaar nd vety| DRAWING BOARDS & TEE SQUARES 


tested at each stage of production. 


relied upon in rey intatrytoranen,| PROTRACTORS © ARTISTS’ MATERIALS 


ing service. The type here illustrated is 


available in AC. or D.C. single or three-| DRAFTING MACHINES @ SLIDE RULES 


phase, 110-440 volts, } to 1 h.p.; speeds 12 r.p.m. 


Se Oe . minimum to 700 r.p.m. maximum. S ET S Q U A Ht E S 
_aanion- Delivery from Stock AND GENERAL DRAWING OFFICE 


a) S.E.OPPERMAN ITD MATERIALS AND ACCESSORIES 


J. HALDEN & CO. LTD., 8 ALBERT SQUARE, MANCHESTER 2. 
(on A.1. Route), BOREHAM WOOD, HERTS., ENG. Phone : ELSTREE 262! BRANCHES AT: LONDON, NEWCASTLE-ON-TYNE, BIRMINGHAM, GLASGOW, LEEDS AND BRISTOL 
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120 ton-MORRIS 
electric crane 
on test in our works 


The crane has a span of 

90 feet and the capacity 

of the auxiliary hoist is 
15 tons. 


The world’s largest crane makers 


HERBERT MORRIS LTD. P.O. Box No. 7 LOUGHBOROUGH 


2") 
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Engineers will appreciate the 
i performance evidenced 





has been obtained on 
S. the FRASER ‘WATER-TUBE4} 
BOILER in an official test 
carried out on an 
i boiler 





HIGH THERMAL EFFICIENCY 

USE OF ANY PREDETERMINED FUEL 
LOWER MAINTENAN 

LESS ESS FLOOR SPAC SPA 2B NEEDE > pur 


~ FRASER 


WATER TUBE 


BOILER 


Send for Illustrated Catalogue 
FRASER & FRASER LTD 
















mo Sey ~~ 


PAN GRINDING MILLS 
c \ 
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REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers . It 
Belper. Derbyshire. 
Telephone: Belper 12 
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any size 
any contour 
from mild or 
special steels 


We undertake the manufacture of 
dished and flanged ends for boil- 
ers, pressure or storage vessels, 
to customers’ requirements and 
inspection by the leading British 
Insurance Companies. 

Our process imposes no special 
limitations upon dimensions, con- 
tours or materials, and a high 
standard of accuracy is maintain- 
ed; supplied with fully-machined 
flanges if required. 


THE 


JOSEPH ADAMSON 























BOX 4 


Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
Horsehay Co. Ltd., Wellington, Salop. The Alliance Machine Co., Alliance, Ohio, U.S.A 


ADAMS ON 
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josern ADAMSON & CO. LTD. 


°o. 


RTBee - £8 O24 Ba 8's 
in association with 
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Service out-of-reach 
lights, quickly,easily 
and economically with 


ed 


RAISING & LOWERING GEAR 








In street or interior lighting 











, wherever lights are inacces- 
sible, L.E.F. Raising and Lowering "Gear facilitates maintenance 
and reduces overheads. Send for illustrated catalogue. SOUTH CROYDON 



































LONDON ELECTRIC FIRM LTD 


SURREY 





Telephone: Uplands 4871 G 
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If you count quality... 








you can count on 


WHARTON 


In this machine age an overhead crane frequently lifts and handles a single 
load of a value far in excess of its own cost. Absolute confidence in the quality and 
dependability of the crane is therefore essential. A Wharton crane is quality controlled 


{ 


at every stage from design to finished assembly. 











When required, smooth and accurate handling is available on all motions by 


the provision of Slomax creep control. This patented refinement allows the use of 





maximum fast speeds in normal operation, with predetermined slow speeds for final 





siting, irrespective of the load on the hook. 


If you contemplate new craneage please give consideration to the quality of 


our equipment. We will give every consideration to the safe handling of yours. 





CRANE & HOIST CO. LTD. 





REDDISH STOCKPORT. ENGLAND 


Phone: Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’’ Code: Western Union 
London: Lincoln Chambers, Portsmouth Street, London, W.C.2. Phone: Chancery 7911 
Scotland: Fisher, Baxter & Co., 140 West George Street, Glasgow, C.2. Phone: Douglas 1061-2-3. Grams: ‘Fluorspar,’ Glasgow] 
Midlands: A. R. Holland & Son, 89 Cornwall Street, Birmingham, 3. Phone: Central 1457. Grams: Central 1457, Birmingham 
Northern : Steeloid Ltd, 2 Ridley Place, Newcastle-on-Tyne, 1. Phone: Newcastle 23397. Grams: 23397 Newcastle 
South West: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: 1527 Penarth 
Northern Ireland: General Engineering Products Ltd., 44-46 Waring Street, Belfast. Phone: Belfast 23743. 
Eire or Southern Ireland: Charles saath — 2 Parker Hil, L. Rathmines Road. Phone: Dublin 93510. Grams: 93510 Dublin 
The Marshall Pouipmsnt Co. Ine, P.C P.O. “Box 28, Pd Viasat Aven, Sivivelibtanlen, 8:00, Conte, Phone: MELrosel 3528. Grams: “ MARQUIPCO” 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
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(Unretouched Photograph) 


HEAVY DUTY INDUSTRIAL TYPE 
MACHINE CONTROL SWITCHES 


LIMIT SWITCHES - CRANE CONTROLS 
REVERSERS - SAFETY MECHANISMS 
ELECTRIC TRACTION CONTROLS - OVER-RUN CUT-OUTS 
MECHANICAL HANDLING CONTROLS 
GPL AAAPCPPOWOOWOOOMrersrr—wrr-twvv 


We would also welcome your enquiries for :— 


TRANSFORMERS, 
CHOKES, & 


SOLENOIDS. 
Manufactured by : — 


ELECTRICAL PRODUCTS (couz) LTD 
TIMIGUERLIG LL 


WATER STREET, COLNE, LANCASHIRE 
Tel : Colne 837 





With this ring... 


... a Wade Coupling makes a perfect union. So perfect 
that the joint can resist pressures of 2,500 Ibs. p.s.i. It’s 
the ring—the special annealed copper ring—that holds 
the secret of Wade gasproof and leakproof joints. 

In joining together two lengths of tubing (copper, steel or 
bundy) the copper ring is compressed as the joint is 
tightened, and becomes an integral part of the tubing. 
And—these joints can be broken and remade hundreds of 
times without a trace of leakage. 


There’s a Wade Coupling made for every type of joint. 
Elbows—Tees—Cross and Straight are stocked in all sizes. 
Also Rubber Hose Nozzles for Butane Gas Installations. 











WADE COUPLINGS LTD, Make a FREE TEST 
Any size or type of Wade 


47-51 Featherstone Street, London, E.C.! Coupling sent free with 
CLErkenwell 0732 pleasure. 














Unsurpassed for : 
DIMENSIONAL ACCURACY, BALANCE, FINISH, 
LONG LIFE, VALUE. Available in English, American, 


Metric and Unified Sizes. spies 
GEO NST 

TOOL UP WITH BRIT () Oleg 
JENKS BROTHERS LIMITED RVice TOO 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND 
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MORGANITE 
SINTERED METAL 
CLUTCH FACINGS 


for 


High Capacity Clutches 


Available in |” to 18” dias. 


Many heavy-duty tracked vehicles, or machines with overload 
clutches, need clutch facings with exceptionally high load-carrying 
and temperature characteristics. The advantages of ‘Morganite’ 
sintered metal clutch facings make them an automatic choice 
under such arduous operating conditions. 


SMOOTH OPERATION UNIFORM FRICTION 
STABILITY HEAT DISSIPATION 
HEAVY LOAD CARRYING LOW WEAR RATE 
ABSENCE OF FADING WET OR DRY OPERATION 


The MORGAN CRUCIBLE CO. LTD. 


BATTERSEA CHURCH ROAD - LONDON : S.W.II TELEPHONE: BATTERSEA 8822 


SMI21 
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BRITISH ROLLING MILLS LTD., BRYMILL STEEL ‘WORKS - TIPTON - STAFFS 
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MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, €E.C.2 


Telephone : NATional 0124/5 Telegrams: “ Ropeways ’’ London 

















Automatic plate and disc valves 


for reciprocating compressors 


METALLIC VALVE C2 Lt2? 





Full technical data 
on request. You are 
cordially invited to 
inspect these machines 
in operation at our 
works, 
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3 MODELS 


HV. 14 up to 14 ins. dia. 
HV. 24 up to 24 ins. dia. 
HV. 40 up to 40 ins. dia. 


SYKES UNIVERSAL HOBBERS 


Readily accessible change gears, and Vernier scales on hob 
carriage and work saddle, facilitate setting and speed up change- 
over from one gear type to another, reducing ‘down-time’ to a 


minimum. These are precision machines —Spurs and helicals, 
splines and sprockets, worms and worm-wheels, can all be 
generated with the greatest accuracy — yet with automatic limit 


switches and rapid power traverse for speedy operation, high 
production rates are easy to maintain. 


W:E*SYKES LTD srares - mippesex - encuann 


Telephone : STAINES 4281 (6 lines) Telegrams : ‘SYKUTTER, STAINES’ 





The last word 


in ropeway design 
An Aerial Ropeway may be the answer 
to your transportation problems, 


Write for illustrated brochure. 
BRITISH ROPEWAY ENGINEERING CO. LTD. 


PLANTATION HOUSE, 


MINCING LANE, LONDON, £.C.3, 
Telephone: MANsion House 4681/2, 
Telegraphic Address: Bozhauli: 





Fen, London, 
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Photographically 


Engineering relies on 


ILFORD 


In research and development, 
in design and production, 
photographic methods play a 
vital part—and in all these fields, 
industry relies more and more 


on Ilford photographic materials. 


* The Ilford Technical Information Book is an indispensable work 
eo rejerence for all engaged in industrial and scientific photography. It contains full 
technical data for all Ilford sensitised materials with useful 


information on exposure, processing and the various technical applications of photography. 


~ TLFORD 


Photographs reproduced by courtesy of K & L Steelfounders & Engineers Ltd., Letchworth, Herts. 


Plan-copying 





ILFORD LIMITED > ILFORD - LONDON 















HIGH 
PRESSURE 
COUPLINGS 


TUBES '/,' 
DIAMETER 


The special Brownall Sealing 






and mechanical seal 
fully resistant to vibration 
stresses up to very high 


pressures. 


DONALD BROWN Brownall) LTD. 
LOWER MOSS LANE MANCHESTER I5 
Tei DEAnsgate4754/5 Grams” DONABROW Manchest. FULL DETAILS 
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FOR O.D. STEEL 
to I';, 


Ring ensures a perfect pressure 


WRITE NOW FOR 
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bl) n b @ [ O yw Under the control of Cleveland’s 


foundation engineers, the rock strata deep under the surface has 











been exposed and tested.... then concrete and steel is moulded 


in the foundations which are to support many thousands of tons 











PUNCHES 
EMBOSSING & 
PRESS TOOLS 
BRANDS 
NUMBERING 


MACHINES 
_WHENEVER YOU MARK ON METALS 


H. B. SALE-LTD 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM cI 
GS/s) (Ne 
Grams : SALE, BIRMINGHAM e(aI(s 










Telephone : CEN. 5661/3 











Established 93 years 


\MEMGER / 





















ot steel structure. There is no better plan than to place deep 









foundstion construction in Cleveland’s experienced hands. 


CLEVELAND 


Builders of Bridges & Fabricators of all types of structural steelwmt 








HIES 


















_ MELTING FURNACES 
NON-FERROUS METALS 


PRIEST FURNACES LIMITE G. 


LONGLANDS . MIDDLESBROUGH 
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design, fabricate & erect 


; Ss ‘ructural steelwork 


UNITED STEEL STRUCTURAL COMPANY LIMITED 


} t | ] 
Associated with The United Steel Companies Limited 


SCUNTHORPE LINCOLNSHIRE 








SUPERHEATERS 


53 HAYMARKET, LONDON S.W.7 
Works: Trafford Park Manchester 11 





HAMMERED OR HYDRAULIC 
PRESSED 


IN IRON 

OR STEEL, BLACK OR 

MACHINED TO 20 TONS 
a 


INCE FORGE Co 
WIGAN 


Wi. PARK @ CO. FORGEMASTEFS LTD. 
T censadtinlal 





Perforated Metals 


FOR ALL INDUSTRIAL PURPOSES. 





St. 148 





BRITISH TYRE & RUBBER CO. LTD. 
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.-» THIS BTR CONVEYOR 
BELT has carried some 
million-and-a-half tons of sand 
and gravel at the pits of the 
Twickenham Gravel Co. Ltd. 
- « ample proof of its dur- 
ability. That it is still on the 
job after nineteen years of 
continuous service is equal 
proof also of its economy. 
Whatever the load to be 
carried — wet or dry sand or 
gravel, limestone or granite— 
let BTR Belting carry it... 
for long service life... for 
low maintenance costs . . . for 














CONVEYOR BELTING 


ENGINEERS IN RUBBER 


Herga House, Vincent Square, London, S.W.1 








D 1063 





Could you withdraw this 24 Flywheel by hand! 


1 fore 
vey / makes light of it ! 


P With a Flexi-Force hydraulic power kit, you can pull off flywheels, 
pulleys and gears up to 24” in diameter. And using either a 2 or 3 arm 
urchase, you can exert, with one hand, an applied pressure of 20 tons! 
lurther, you can push, lift, bend, straighten, spread, flatten—without 
fiddling with make-shift crowbars, levers or winches. With this amazing 
power kit, pressure can be built up under absolute control and applied 
just where required. Think of the saving in time and money! 


FLEXI- FORCE. 


"AULIC Powe KITS 


See FLEXI-FORCE on your job without obli- 
gation—demonstrations arranged on request. 


EPCO Ltd., STAR WORKS, LEEDS, 9 Het en eeen  Nucrlebene, London, N.W.1. 


epc/4272 
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Ferguson Power Units, sold by Massey-Harris-Ferguson (Sales) Ltd., are manufactured by The Standard Motor Company Ltd., Coventry 


100 and 1 Ways to Cut Costs 
and Save Time! 


ARE YOUR mechanical handling costs too 
much? One-purpose machines too costly ? 
Manpower too slow? Here is the solution. 

It’s the Ferguson Power Unit with a wide 
range of specialised tools. 


Versatility pays 

It’s just a matter of versatility and 
hydraulics. Make the Ferguson your basic 
purpose unit. Fit working attachments as 
required for almost any job. Then see how 
one man and the Ferguson System solve your 


mechanical handling problems. This one 
comparatively inexpensive machine takes the 
place of many costly ones, reduces manpower 
to a minimum. It’s a super mechanical handy- 
man with 100 and I saving ways, not the least 
of which is its own low running costs. 


100 and 1 Ways 

Where there’s handling, humping, lifting 
or pushing from building site to factory floor, 
Ferguson cuts costs, saves time. Ingenuity is 
the only limit to “ how” it does it. 


Ferguson in Industry 
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cast for an important part . : 


Few vehicles have to undergo more continuous shocks and vibrations than ore carrying: 

tipper trucks. Constant shunting and loading subject them to perpety; : 

buffeting and optimum wear. It is because of the need for calculated, unfailing) 

strength in the frames of the Granby tippers manufactured by Robert Hudson Leg! 

Consider (illustrated), that Lloyds, with their unsurpassed facilities for scruvuloup 
control at every stage of production are called upon to cast these vital componenty” 

the tough life of These frames are cast in one piece as a complete casting for optimum strengi\} 


oe TYPICAL LLOYDS STEEL SPECIFICATIONS USED FOR ROLLING STOCK COMPONENTS; 
Ore Ti pper Frames 


Grade S, 0.20% Carbon annealed, Yid. Stress 14/18 t.s.i.; Ult. Stress 28/35 t.s.4.5 El. 30/22%; R.O.A.45/30%) 
Grade M, 0.30% Carbon annealed, Y ld. Stress 16/19 t.5.i.; Ule. Stress 32/37 t.s.1.; El. 30/20%; R.O.A.40, 25% 


Be | 





Have your stee: castings 


machined where they are cast re 
. . Macnine 


as well as cast 


* 
* 
* 
* 
* 
* 
* 
* 


i 
fF. H. LLOYD & CO. LTD., P.O. BOX 5 + JAMES BRIDGE STEEL WORKS - WEDNESBURY - STAFFS »- PHONE: DARLASTON 2255 


A Print for Industry Ltd. Advertiemet 4 


€ 








ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


Sa a 
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TO BETTER PLASTICS 


In many industrial applications, components moulded from BAKELITE 
Products have proved to be more economical and more serviceable than 
those made from conventional materials. This viscose spinning box 
cover is just one example of the increasing use being made of BAKELITE 
materials in the textile industry. Moulded from BAKELITE rubber 
modified phenolic material, it has excellent resilience under shock, and 
will resist water and acids. This material is also being used for mould- 
ing various types of heavy duty electrical accessories, and is just one of 
the many BAKELITE Products helping in all branches of industry to cut 
costs and speed production. 


Moulded by Ashdowns Ltd. from BAKELITE rubber modified phenolic material X17181/1 


B A K a L t 7 i E f L A Ss ) } Ss Producers of Bakelite Phenolic, Urea, Alkyd & Silicone Moulding Materials 


Bakelite Polyester Resins + Bakelite Phenolic & Urea Resins, Cements & 

First and stall Forems Adhesives - Bakelite Laminated Sheet, Rod & Tube - Bakelite Glass 
ane 368 oremost Fibre & Asbestos Laminates - Vybak PVC Moulding & Extrusion Compounds 
Vybak Rigid & Flexible PVC Sheet - Warerite Decorative Laminated Plastics. 


E> om 
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MANCHESTER 
CORPORATION'S 
NEW 
WATER SCHEME 
EMPLOYED 


CROSSLEY 


DIESEL ENGINES 


IN CONSTRUCTION OF IO-MILE AQUEDUCT 














ESTABLISHED 1866 


CROSSLEY BROTHERS LTD. - MANCHESTER II 


London Office - Langham House-308, Regent Street, W.I. 
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Shatt 


South Portal 


Wadalngton l [ 


Clitheroe J 


Plan showing the course of 
the 10-mile tunnel under the 


hirlmere and Hawes- 

water, connected 
by a new 73 miles long 
aqueduct, now ensure an 
increased water supply to 
Manchester. Part of the 
final stages of the scheme 
called for the boring of a 
tunnel 10 miles long 
under Bowland Forest. 

Some of the air com- 
pressing equipment used 
in the boring operations 
was driven by five 
4-cylinder Crossley 
Scavenge Pump Diesel 
engines, each developing 
160 b.h.p. at 600 r.p.m., 
and were called upon to 
run continuously day and 
night except for a short 
stop on Sundays to clean 
exhaust ports. 

Crossley Diesels can 
safely be relied upon to 
give the utmost satisfac- 
tion under arduous con- 
ditions. 


aP*Su,, 
/ TYPES \ 
w--e- “AND SPEEDS 


re & 
0. FROM S 


4000° 
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FOR FULL-FASHIONEL 
E C DRIVES HOSE-KNITTING MACHINES 


-ON MACHINES 
FROM 12 TO 32 SECTIO 
AND UP TO 100 COURSES A 
_ MINUTE 


DELIVERY FROM ST 


ee WARD-LEONARD 
FULL-FASHIONED 
_HOSE-KNITTING MACHINE DRIVE 
ESTABLISHED 1882 


ELECTRIC CONSTRUCTION COMPANY L7D. 


Head Office and Works 


wi BUSHBURY ENGINEERING WORKS ee C 
ovsnenienie WOLVERHAMPTON ee E 


ENGLAND aT 


Manufacturers of Rotating Electrical Machinery, Switch and Control Gear, Rectifiers ond Transformers, 


In the manufacture of engines for heavy road 

transport vehicles MASSEY Forging Plant is 

used for the production of high precision 

forgings. The photograph shows a large MASSEY 

Bridge Type Drop Hammer producing engine 

crankshaft forgings at Messrs. Smith-Clayton 

Forge Ltd., Lincoln. These MASSEY Drop 

Hammers are made in a range of sizes from 

10 cwt. to 16 tons capacity, and produce forgings of the most intricate type at high 
production speeds. Their ease of control and adaptability, added to considerable 
economy in running and upkeep costs, make them essential in any general forge. 
Full details of MASSEY Forging and Drop Forging Plant will be forwarded upon request, 


MASSEY DESIGNS INCLUDE 


Steam and Compressed Air Hammers, Pneumatic Power Hammers, Spring 
Power Hammers, Friction Drop Hammers, Double-acting Steam and Compressed 
Air Drop Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. 


amg oe by courtesy of 
Messrs. Smith-Clayton Forge Ltd. 


— BS. OPENSHAW MANCHESTER ENGLAND 


Om Wem ay me 
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Two typical 

VOKES GENSPRING 
hanger installations 
in the oil industry 


Photograph by courtesy of 
The Associated Ethy! Com- 
ony Limited, 


yy IN ADEN, The British Petroleum Company’s new 
refinery came on stream in July 1954. Many sections of 
this complicated process plant piping demand 
the finest and most accurate suspension methods, and this 
requirement has been met by the installation of 
Vokes Genspring Variable Support Hangers. The Associated 
Ethyl Company Limited have also made use of these Vokes 
Genspring Hangers at their Ellesmere Port Works in Cheshire. 


Photograph by courtesy of 
The British Petroleum 
Company Limited. 


VOKES GENSPRING 
Variable Support 
Hangers are specifically 
designed for the control of 
vibration and limited thermal 
movement of piping, but where piping 
systems need to be ‘floated’ to offset the 
effects of extensive movement, 
Vokes Genspring Constant Support 
Hangers should be used. 
The full range is detailed in the 
Vokes Genspring catalogues 
available on request. 


VOKES GENSPRING 


SUSPENSION SYSTEMS 


DEPT. H/2 * VOKES GENSPRING LIMITED +: GUILDFORD - 


SURREY 
VGi4 
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All Qualities including :-— 


“SPARTS” | “AUTOMAX”) 


Super Freecutting 


“PHOENIX” Freecutting 


Rounds, Hexagons, Squares & Flats 


TELEPHONE 2 TIPTON 259% ¢© TELEGRAMS s°SPARTAN WEST BROMWICH 


SHOT BLAST MACHINES 


for 


SHOT PEENING. 
WORK HARDENING. 


J. W. JACKMAN & (Co., Ltd., 


Vulcan Works, Blackfriars Road, MANCHESTER 
Telegrams : “ Blast Phone, Manchester.” Telephone : Deansgate 4648 














POSITIVE 


PRESSURE 
CONTROL 


C &ASTEWARTLTD GLASGOW 
sinaiie of COS E, 


C&A STEWART LTD., THORNLIEBANK. GLASGOW, GIFFNOCK 1193 
‘CORALINE TOLL ED ILE OR LE TOMATO CR 
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Ferodo Friction Linings for 


Y 


(Ee 
=) 
WIT II/}; 
S ai 


industrial clutches and brakes are 
the most efficient science can produce 
In all branches of industry, they are 
working smoothly and continuously, 
controlling power drive to production 
Fero do — The ecru with 
which Ferodo Friction Linings 
Between é power and production Friction are chosen in industry, is proof of 
é Linings their indomitable resistance to 
wear ... an outstanding economy 


in maintenance Costs and time. ' 
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" _. FERODO 
Friction Linings 
for Industry 











FERODO Linmiwts D ° CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 


Iron Gastings 





Our Move 


When it is a question of getting your products across 
the map, it is our move. It is your business to continue 
producing the products on which Britain’s manufac- 
turing reputation depends ; ours is to get them swiftly 
and safely to any part of the world. Full order books 
tomorrow depend on up-to-the-minute deliveries 
today—the Arbuckle, Smith organisation is geared to 
assist you in that endeavour. , 
We attend to : Customs Clearance, Consular Require- .- gy : 
ments, Documentation, Trans-shipments, Insurance, : iS j 
Superintendence, Weighing, Sampling and Storage ‘ 

(bonded or free). ok 


We have no Trading Interests whatsoever. es Ne 
ARBUCKLE, SMITH NEWTON, CHAMBERS & Co. Ltd., 
AND COMPANY LIMITED THORNCLIFFE, Nr. SHEFFIELD. E.) 
91 MITCHELL STREET, GLASGOW C.! LONDON OFFICE: GRAND BUILDINGS : 
Telephone : CITY 7080 (20 lines). Telegrams: “‘ARBOR, GLASGOW.” TRAFALGAR ea LONDON. W.C.2 


And at: London, Liverpool, Manchester, Southampton, Newcastle, Dublin, Montreal, 
Winnipeg, Toronto and Lagos. 
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: 
W for gears 


Specialists in the design and manufacture of spiral bevel and hypoid transmissions 





for diesel and electric locomotives and railcars, also spiral bevel and hypoid 
gears for industrial applications, in sizes up to 60” diameter. 

E.N.V. Technical Department offers to designers the closest co-operation from 
the project stage on all problems associated with gears, especially for right- 


angle drives. 





E.N.V. ENGINEERING COMPANY LIMITED & } HYTHE ROAD, WILLESDEN, LONDON, N.W.10 


A.P. 265/28 





ENGINEER 


Unit Heater 


Fans and equipment 
WL 
Tall 


<a Soo 





{ 


Air Heaters 








fer all heating and 


Our specialists are available to co-operate 
with you in solving all heating and ventila- 
ting problems. Please "phone or write to... 


MATTHEWS & YATES LTD 


SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON, S.E.15 
Telephones : SWinton 2273 (4 lines) London NEW Cross 6571 (4 lines) 
ALSO AT GLASGOW - LEEDS - BIRMINGHAM « CARDIFF 
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5.5. Multivane Fan 








Cotton Wool Air Filter 





Semi-Automatic 
Viscous Air Filter 












955 
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WEDGE WI 











* 2D WEARING 


ACGALRATE APERTURES 





*1 YY METAL 









Please ask for Catelogue ww/ss 





ESTABLISHED 
1799 


Telephone 
WARRINGTON 1901 







BRITANNIA WORKS 
WARRINGTON + ENGLAND 
P.O. BOX 22 








Telegrams 
GREENINGS, WARRINGTON 












Why waste time brushing smoke tubes, and rodding clinker and 
birds nesting, when a few minutes with a Percussion Lance will 
shift everything from Economisers, Airheaters, Water Tubes, Fire 
Tubes, etc. 


See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 
KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone : Strood 78310 
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for GLAND % 
PLUG COCKS... 


In addition to being special- 


ists in the manufacture of 





Gland and Plug Cocks, we 






















produce a wide range of fit- 
tings for the control of air, 


steam, gases and fluids. 





Standard Pattern 
Bronze three-way 


Our standard lines are 
well known for their 
consistent accuracy 
and reliability. We also 
manufacture to cus- 
tomer’s own specifica- 
tions—a_ service in 
which our long experi- 
ence is of exceptional 


























LONDON FIELDS WORKS, HIMLEY ROAD, 
DUDLEY, Worcs. phone: DUDLEY 4421-2 
RNS i 
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FRONT ACCESS TYPE 


for service up to 5000 amps at 660 volts 











loss | STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


of heat Se Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 


SPECIALITIES: Pit Headgear, Pumping Stations, 


w 3a Ss t e % = 3 Power Stations 
: Bridgework and Riveted Work 


°o f m °o n e y : of all descriptions 
The joints and linings of boilers and furnaces must be ee d BROWN LIE X M U RRAY LTD, 


etait weiigs tenant se ae laces eas POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
: LONDON: 32 QUEEN VICTORIA ST., E.C.4 





maximum production. No single grade of fire 











cement can suit all purposes but from a lifetime of 
research and experience, A. L. Curtis & Co. have 


developed a wide range of cements suitable for Z 

laundries, bakeries, potteries, breweries, ‘ STEAM METERS 
chemical works, iron and steel works and many AND INDICATORS 
more industries. @ SAVE FUEL 


: pe : e @ SHOW TRUE BOILER 
Write for fully descriptive technical brochure ‘ OUTPUT 


@ MAY ALSO BE USED AS 
A PORTABLE TEST METER 


Write for illustrated booklet. { 


CURNON encineeainc oo 
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This is a 


one man job 








Confined spaces present no difficulties 
as Greenbat trucks are very manoeuvrable. 









By stacking neater and higher Greenbat 
trucks release valuable space in your 
works for other use. 















Instead of having half a dozen men moving materials and standing 
by in your works, get a Greenbat electric tiering truck. It stacks 
higher and neater, is very manoeuvrable and réquires one man or girl 
to handle the extremely simple controls. Save space, time and 
trouble with a Greenbat electric tiering truck. 


aru ELECTRIC TRUCKS 





c 


RIE | 





Different types are available to suit 
various applications. This model is for 


| GREENWOOD AND BATLEY LIMITED - ALBION WORKS - LEEDS | “77"* ‘6 ™™°Kng “olled-wit. 














} 
enjoy doing things on a 


~~ /“ gprpand scale 


When it comes to tackling Big Jobs in a really Big Way, we have 
both the facilities and the experience to offer an unparalleled service. 











Our Customers seem to appreciate this: they frequently commend us 
for the attention we give and the high standard of workmanship we 
consistently maintain. 


S 


Regular repeat orders are received for Castings, in which we Specialise, 
for Colliery Plant and Machine Tools : 


@ Up to 3 cwt. in Gun Metal and Phosphor Bronze. 


ER @ Up to 6 tons in Green Sand, Dry Sand and Loam -also Alloy 


Cast Iron for Heat and Wear Resisting Work. 


a — Plate Castings from } cwt. to 2 tons in High Grade Cast 
ron. 












hompson : ; 
outhwick ita. ¥ a big name for big things # 


of Tamworth 


ENGINEERS & IRONFOUNDERS COLLIERY PULLEYS CASTINGS ‘ CONSTRUCTIONAL ENGINEERING 
TEL.: TAMWORTH 4 
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QUICK, EASY 
TYRE 
REPLACEMENT 


The heart of the Stonwal Flexible Coupling and the 
secret of its all-absorbing flexibility, is a specially 
designed rubber “tyre”, which can be quickly and 
easily replaced without disturbing any of the adjacent 
machinery or upsetting its alignment. 


ONE of the MANY 
advantages of the 


Other distinguishing 
factors are: its capa- 
city to absorb vibra- 
tion and shock loading; 
its noiseless operation; 
its indifference to 
water or dust; and the 
fact that it requires 
no lubrication or 
routine maintenance. 
Couplings range from 
2. HP.. to .720. EP. 
and Speeds from 
800 R.P.M. to 4,000 
R.P.M. 





The POWDER 
Cadr'fugel, COUPLING 


UNIVERSAL IN APPLICATION 


The Powder Centrifugal Coupling can be fitted 
to all types of drive, whether “in line’’, or belt 
driven. The smooth, gradual pick-up reduces 
maintenance costs by eliminating high starting 
stresses and the “‘ peaks”’ which might otherwise 
develop from momentary overloads. In many in- 
stances the Powder Coupling makes possible the 
use of standard squirrel cage motors instead of 
motors with high starting torque characteristics. 


Send for illustrated leaflets giving details of standard range of Couplings, 
or write giving particulars of special requirements. 


STONE-WALLWORK LIMITED 


32 VICTORIA STREET, LONDON, S.W.1. 
Telephone: ABBey 4461 Telegrams: ‘‘ Stonwalabb’’ Sowest, London 
BLEASBY STREET, OLDHAM, LANCASHIRE, WINDSOR WORKS, STOTFOLD, BEDFORDSHIRE 
Also manufacturers of the well-known Positive Infinitely Variable Speed Chain Gears, Worm Reduction Gears 
Cyclomat Disintegrators, Piece Goods Stamping Machines and Bobbins for the Textile Trade. 


SOLE CONCESSIONNAIRES FOR POWDER COUPLINGS LTD. 
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GRAFTON 


FOR STEAM 
AND ELECTRIC 


CRANES 


ESTABLISHED 1880 








Telephone : 
BEDFORD 2490 


Telegrams : 
“ GRAFTON” 





HUGH J. SCOTT 
& CO (BELFAST) LTD 


VOLT WORKS BELFAST 
N. IRELAND 





GRAFTON CRANES 
LIMITED 
BEDFORD 











WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET 
5800 for reconditioning. Your 
own machines rebuilt to Grade 1 
standard and guaranteed 

Attractive prices and deliveries. 








Communicate with 


ALFRED HERBERT LTD. 


FACTORED DIVISION 
Red Lane Works, COVENTRY 
Phone : 89221 (10 Lines) 




















SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


— 


To speed production? Look for easy UNBRAKO SCREWS COST LESS THAN TROUBLE 
thread start, the hex socket for speedy, 
sure drive. 


For staying power? Unbrako closer 
tolerances mean a better fit, and their 
tremendous toughness allows the screws ; 4, 
to be pulled up tighter, to stay put 
longer without locking. Unbrako vibra , 
tion tests prove this. — 
ode . ’ Manuiactured by 
For dependability? The reputation of j J OH Ps T a K &CO 


the best equipped specialist screw organ- « LTD. 
isation in Europe stands behind every CENTRAL SPEING WORKS 
single Unbrako production, so they’ve Furnace Hill. SHEFFIELD, 3 


er ee UNBRAKO SOCKET SCREW CO., LTD., COVENTRY Sree 





1KS SHEFFIELD.3 





THE 


BIBBY COUPLINGS 


THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams : COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 





Get ad free copies of the O-Ring Handbook and 
the Pioneer Catalogue — two publications prepared 
specially for engineers and designers. 


When Oil seals must be 100% perfect 
Specify PRONEER 


Under the most rigid tests Pioneer Oil Seals have suc- 
cessfully sealed lubricants, chemicals and gases and have 
been completely effective against water, dirt or any 
foreign matter. 


PIONEER ::.:;: PLEASE 


PIONEER OILSEALING & MOULDING COMPANY LTD. 
A DIVISION OF J. H. FENNER & CO. LTD. 
Factory and Head Office: Cottontree Works, Colne, Lancs. Telephone : Wycoller 411/2 





ESTABLISHED !1888 


SHIP FORGINGS 


OF ALL DESCRIPTIONS 


T.S.FORSTER 8SONS LIMITED 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 


TELEPHONES: 2676(3LINES) GRAMS: “FRAMES” SUNDERLAND 
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VEE-REG GLOBE VALVES 


THE REGULATING 
STOP VALVES 





STAINLESS STEEL C 
AND SEAT ENSURI 
PERFECT PERFORMA 
UNDER MOST SEARCHING 
CONDITIONS. 


FOR PRESSURES UP 
TO 650 P.S.l. AND 
TEMPERATURES UP 
TO 875° FAH. 


—SOLE DISTRIBUTORS FOR U.K. & EIRE— 


THE BRITISH STEAM SPECIALTIES LTD. 





FLEET STREET, LEICESTER, AND ALL BRANCHES 











en, 








WHY RISK 
DERMATITIS ? 


Lost hands or full production ? 
Dermatitis — the cause of more 

lost man-hours than any other in- 
dustrial disease—can be avoided 
simply by using Rozalex. For over 25 
years Rozalex have specialised in bar- | sources and experience of Rozalex a 
rier creams for industry. They have | at your disposal on request to Rozale 
found the answer to most industrial | Ltd., 10 Norfolk Street, Manchester 


ROZALEX earner creams 


Budenbergs 


HYDRAULIC LOAD INDICATORS 





skin irritants. The full technical 





are now available for loads from 200 Ib to 50 
tons. The load cell is compact (for example, 
a2ton cell is only 2}” diameter) and is connec- 
ted by flexible tubing to a suitably graduated 
Budenberg Pressure Gauge with 6” dial— 
other sizes by arrangement. 

The system is liquid filled at the factory and 
must not be dismantled ; it is entirely self- 
contained and requires no maintenance. 
Accuracy of 1% can be obtained without 
difficulty provided that the load is applied 
oper i and at right angles to the plane of 
the cell. 


YY ggg sea 
t} 
sh LON 
te ON 
4. 


2 \ 


Typical installations in which these 
load indicators have been proved 
successful are :— 





CHAIN TESTERS * PRESSES 
W ROLL PRESSURES: CLAMPING DEVICES 
l TANK AND BIN WEIGHING * PRINTING MACHINES 
PNEUMATIC TYRE TESTING MACHINES 
JET ENGINE TEST BEDS 


BUDENBERG GAUGE CO. LTD., 


BROADHEATH Wr. MANCHESTER 





London: REGENCY HOUSE, I/4 WARWICK ST., LONDON, W.! 
Tel ; GERrard 4822/3. Grams: Pyrometer Piccy London. 
Glasgow: 62 ROBERTSON STREET GLASGOW C.2 





} ® 
PEs 
ie 
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ERECTED 
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COMPLETE 
MECHANICAL HANDLING 
SCHEMES 


MANUFACTUR 


SERVICED 


by 





y SUTCLIFFE LIMITED, HORBURY, WAKEFIELD. 
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iIVO HEAT TREATMENT & CHEMICAL PROCESSING PLANT 


embodies the most advanced principles of design and construction 


The rapid and greatly extended application of alloys in 
all phases of industry during comparatively recent 
years has been most spectacular and the IVO organi- 
sation is proud of the no small part it has played in 
the achievement of such progress. IVO equipment 
is in use all over the world. 


AIR RE-CIRCULATING FURNACES 
(gas or oil fired) with complete uniformity of temperature 
within 1°C up to 650°C. Where necessary the hydraulic 
quenching gear can be entirely automatically controlled 


LOW TEMPERATURE FURNACES 
for PRECIPITATION or ageing treatment. 


SALT BATHS gas or oil fired) 
DEGREASING EQUIPMENT — 


also 


CHEMICAL PROCESS PLANT 1VO ENGINEERING & CONSTRUCTION CO. LTD., WOOD LANE, LONDON, W12 
ei Telephone : SHEpherd’s Bush 4382/5 (4 lines) 


a 
| FOUNDED 1850 Da 
<HOLMES > 


W.C. HOLMES & CO LTD - HUDDERSFIELD - LONDON: BIRMINGHAM: 


* 4509-1 













on 


N12 


—f Each presents a new set of problems to the trans- 
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Owen Falls Many miles of 
power, distribution and control 
cables for the first section of this 
great scheme were supplied and 
installed for the Uganda Electricity 
Board by the BICC Group, who 
are also erecting 120 miles of 
132kV overhead line to carry 
power to Tororo and Kampala. 























Consulting Engineers: 
Sir Alexander Gibb & Partners 
and Messrs. Kennedy & Donkin. 











Major Hydro-Electric Schemes 


USING [ET[-T TRANSMISSION EQUIPMENT 


No two hydro-electric schemes are identical. 


mission engineer, for terrain, climate and location 
are all important factors in the design, supply and 
installation of transmission equipment. 

That is why BICC are so often employed on 
work of this nature. With their wide overseas 
representation, they have first hand knowledge of 
the difficulties likely to be encountered. Long 
experience and vast manufacturing resources 
enable them to supply and install hydro-electric 
transmission equipment anywhere in the World. 








7s Loch Sloy This scheme is now connected with 


the Clachan power station of the Glen Shira Hydro- 
Electric Scheme by a nine mile single circuit 132kV 
overhead line. It was erected for the North of 
Scotland Hydro-Electric Board by the BICC 
Group. Consulting Engineers : 

Messrs. Merz & McLellan of London. 


Los Peares At Los Peares Spain, Fuerzas 
Electricas del Noroeste S.A. (Fenosa) have erected 
a dam and a 160,000kW [power station. 2,000 ft. 
of BICC Mass-Impregnated Non-Draining multi- 
core ‘control cables connect the power station with 
the switch station. They were supplied. through 
our agents in Madrid, Dugopa S.L., to the British 
Thomson-Houston Co.,{Ltd.—main contractors. 





BRITISH INSULATED CALLENDER’S CABLES LIMITED } 
21 BLOOMSBURY STREET, LONDON, ~ W.C:1. MUSEUM 1600 
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Roadstones Ltd. of Dublin are using the Argonaut welding 


process to fabricate lightweight, yet sturdy light alloy 
Ff AS TE R WE L Di bodies for their fleet of heavy vehicles engaged in the 


carriage of gravel, ballast etc. Argonaut has resulted in 


considerable weight saving over the conventional riveted 
W ] TH A R G 0 N A U T body, and in increased strength as well. Fabrication time is 


also reduced. Registered payload is approximately 16 tons. 
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malleable iron 








-cast your | ALLEABLE IRON by 


SPECIALISTS FOR OVER A 100 YEARS IN ALL TYPES OF MALLEABLE IRON CASTINGS- 


SAMUEL RUSS ECLUL & c 0 NORTHCOTE STREET WALSALL 





Ferranti are specialists in the manufacture of a.c. 
and d.c. equipment for all kinds of routine and 
research testing, and are backed by over 70 yeazs’ 
experience in the manufacture and development of 
electrical apparatus. The illustration shows a 
3,200,000 volt, 8 stage, 4 column Ferranti Impulse 
Generator, energy rating 77 kW seconds, D.C. 
charging 400 kV per stage, installed at the National 
Physical Laboratory, Teddington, by whose per- 


mission this photograph is reproduced. 


FERRANTI LTD 
HOLLINWOOD -: LANCS 


London Office KERN HOUSE, 36 KINGSWAY, W.C.2 


FT 157/2 





SOLID BOTTOM CARS 


FLAT DECK CAR 


DISTINGTON ENGINEERING COMPANY 


BOTTOM DUMP CAR 
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[DISTINGTON 


Bici as 
RAILWAY VEHICLES 


Most Distington cars are made by flow production methods which include the 
extensive use of jigs ; their components are therefore interchangeable ; re-assembly 
of the cars is straightforward after they have been exported in ‘knocked down’ 
form. Cars required in small quantities, are built individually. 

Distington Engineering Company’s staff responsible for the design of light 
railway vehicles, make the best compromises between the saving of weight on 
the one hand and stiffness, strength and low maintenance expenditure on the 
other. M.T.K. medium tensile, corrosion and abrasion-resisting steel is 
frequently used for making Distington mine car bodies. This steel offers a 
saving in weight or a gain in strength compared with ordinary mild steel. 


LIMITED - WORKINGTON - CUMBERLAND - ENGLAND 


GRANBY TYPE CAR 
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wacom tipplier... 








handling incoming 
ore at the Seraphim 
project of the 
Appleby—Frodingham 
Steel Company 





FRASER € CHALMERS FRASER & CHALMERS ENGINEERING WORKS + ERITH - KENT 


THE GENERAL ELECTRIC CO LTD OF ENGLAND 
FC84 
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“NEWSTAD” HEAT TREATMENT 
FURNACES 


Complete Coal Preparation Plants and 
Surface Equipment. 
Elevating & Conveying Machinery. 
Colliery Screening Plants. 


Picking Belts, Roofs, Bunkers. 
HEAT TREATMENT FURNACE 


Steel Structural Work. 
SUITABLE FOR :—ANNEALING, NORMALISING, CARBURISING 4 
AND. TEMPERING. 
GOODALL, CLAYTON & COMPANY LT 
MODERN FURNACES & STOVES LTD LEEDS, 10. 
BOOTH STREET, HANDSWORTH, BIRMINGHAM, 21 


Telephone Nos: SMEthwick 1591 & 1592 “Telegrams : “MOFUSTOLIM, B’HAM, 21 , 























SINGLE-STAGE 


DouBLE-ENTRY 
VERTICAL SPLIT-CASING 


CENTRIFUGAL Pumps 


AS SUPPLIED TO 
POWER STATIONS 


ai Bhi FOR CIRCULATING DUTIES 
FIG. 4320 FIG. 4320 M 


WITH EXTENDED SHAFT. DIRECT MOTOR DRIVE. 


LEE, HOWL & Co. Ltd. 
ars rx non TIPTON, Staffs. Soe re 


PINCHLEY, GLASGOW, C.I. 
oS aE ae seater = a 
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Branches at— BELTING Branches at— 
LONDON Combines the grip of leather BIRMINGHAM 
4 St. Chads Place, Gray’s ° 159, Gt. Charles St. 
with 
Inn Road, W.C. 1. 7 - : Tel. : 
Tel. : The strength of high tensile plastic Birmingham 2703. 
Terminus 9691. —_ 
iamet 
MANCHESTER a thin but very strong belt capable of flexing round small diameter icatiacie tlie 
9, Blackfriars Rd., Salford,3. While originally designed for large ratio high speed drives it has proved Belfast. 
Tel. : to be equally efficient on smaller ratios at moderate speeds. Tel. : 
Blackfriars 2007. Chromastic maintains drives at full efficiency and the consequent saving can be Belfast 25359. 
substantial. % Sole Manufacturers * 




















JOHN TULLIS & SON LTD. 


BELTING SPECIALISTS 


TULLIS ST., GLASGOW, S.E. 
















Be STEEL 


BLACK &@ GALVANIZED 


| @ For ALL PURPOSES 





Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 








OSOTITE—the modern, scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smocth surface and screw unions. OTITE is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


LE CURIE = 


“wexrnerv | Smith a McLean, Ltd. 


BYTE ALU | 179 WEST GEORGE STREET, GLASGOW, C.2 
_— Teepuone: CENTRaL 0442 —- Texconams: CIVILITY cLascow 


WADDON CROYDON 
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PNEUMATIC CHAIN HOISTS 
FOR FAST, SMOOTH HAND.- 
LING OF LOADS UP TO 
10CWTS. ALSO FULL RANGE 
OF WIRE ROPE HOISTS. 


lt 





THE GLOBE PNEUMATIC ENG. CO. LTD. 


ASHTON ROAD, 
HAROLD HILL, 
ROMFORD, ESSEX. 


TELEPHONE: SEVEN KINGS 0420/3331 














THE } a 


INSTRUMENT 


MODEL 


Specially designed for soldering 

operations in the compact 

assemblies used in present- Pa 
day radio, television and 1 Bit 4” diameter 
electronic industries. MF simple to replace. 
Weight 3toz (exclud- 2 Steel cased element, 
ing flexible). Length j sine replaceable. 

9 in. 25 Watts 3 Detachable hook for sus- 3 and 5 tons at 80 feet radius. 
Voltage range 12 4) pending iron when not in use. 
24, 50, 100/110, 4 Moulded twoj- part handle 
1 20/1 30, 200/220 remains cool in use. 

and 220/240. 5 6 ft. Henley Flexible. 


Interesting 









































[LIMITED] 











STOTHERT € PITT LTD 


ENGINEERS * BATH * ENGLAND 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD., 51/53, Hatton Garden, London, E.C.! 
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ENGINEERS 
TO THE CHEMICAL AND 
| ALLIED INDUSTRIES 


Also specialists in the production of all 
welded fabrications, riveted work etc. 


Evaporator for 
Paint Industry 
Shell Test 80 Ibs. 
Coil Test 280 Ibs. 


5-Unit T:bular 
Conaenser § 
for By-Product § 
Plant 


Polished Stainless Steel 
Soaking Trough for Brewery 


We invite your enquiries for reconstruction 


work, extensions, or entirely new installations. 


We have 67 years of specialised experience. 


RILEYS OF BATLEY 


a 
. RILEY & SON LIMITED 


VICTORIA WORKS, BATLEY. YORKSHIRE 
Telephone: BATLEY 657 (3 lines) Telegrams: BOILERS BATLEY 





ERELES, 


TRADE MARK 


BRITISH MADE 


PATENT If you use hose— and there are 


very few industries which do 
not—you require hose fittings. * 
When you think of hose fittings 
think of “ HERCULES ’’. There 
is a ‘“‘HERCULES”’ Hose Fitting 
for practically every job. Let 
us send you lists. 


Hose and one for Pneumatic Oxy- 
Acetylene and other pressure hoses. 


HERCULES, 


te Hose Repairers %& Hose Clips % Hose Nozzles 
%& Hose Couplings % Hose Adaptors 4 Twin Hose Grips 


NEWTON SALES COMPANY LTD 


517/523, FULHAM ROAD, LONDON, S.W.6 
PHONE FULHAM 3149 








“ORMEROD” 


Write for particulars of our extensive range 
of Shaping and Slotting Machines 


ORMEROD SHAPERS LTD. 


HEBDEN BRIDGE - YORKS 
Telephone: 17 Hebden Bridge 
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FOR CASTINGS |. 
(FERROUS & NON-FERROUS) 
From a few Ibs. to 20 tons for all industries 








Made with the experience and skill gained 
by generations of craftsmen 
at the famous 


DOWLAIS WORKS 


Telephone: Dowlais 70 














GUEST KEEN IRON & STEEL CO. LTD. 


Head Office: EAST; MOORS, CARDIFF. Telephone: Cardiff 33151. 
pinmeaiiatinaaneanngniil 


yé &S00T BLOWERS IF | w/) 




















BOILER AVAILABILITY InckEAsEO Wy DROPFORGINGS 




















ELECTRO - MECHANICAL” OPERATION with SEQUENCE. CONTR@L UL l | 
: ee ee ee DROP FORGED 
IMPROVEMENTS OVER MANUAL OPERATION STEEL 





TURNBUCKLES 


| No physical exertion required. 
Tapped Right and 


2, Soot blowing carried out in NON-REVERSING 
quarter of the time. Tree, 
































Shorter period of abnormal combus- 
tion conditions. LIMIT SWITCH 





surfaces with GEAR BOX 


higher and sustained 
rate of evaporation. 3 


5 Saving in fuel 
and labour costs. 


























i 
! 
REGISTERED | 
TRADE MARK | 


@ 
Oe 
an” 
| 
_stffbaxenennsttill mT | 


CY BLOWERS I PN ed Ic 
CLYDEBANK SCOTLAND yen see 


TELEPHONE : CLYDEBANK. 1576/77 TELEGRAMS : “ MURWILS,”” GLASGOW AND SON-LTD 
LONDON:- Tacshone: aweey'iser’ * MANCHESTER:- Serine Gancens, 2 : 
Taleprame: MURWits = WILLENHALL - STAFFS | 


6 Increased boiler > SS , 
availability. 8S i 
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COMPOFLEX 
takes care of the ripcord 

















A ‘FLEXIBLE’ PROBLEM —a 
Compofiex answer. This parachute 












ripcord glides smoothly and fault- 
lessly inside its Compofiex Parachute 
Ripcord Housing. Made to Air Ministry 
requirements, the specifications of this 













vital ‘ flexible’ include very fine tolerances 
as regards compressibility, together with 
high flexibility and clean finish. (Photograph by 
courtesy of G.Q. Parachute Co, Ltd.) 

















We offer the only complete Advisory Service 
on flexible tubing and hose. As suppliers of all types 
and in all materials, we can recommend ‘ flexibles’ best 
suited to a particular job, and at the right price. 


cif there’s a ‘flexible’ answer, you'll find it at 


COMPOFLEX 


COMPANY LIMITED 
Flexible Centres at: 26 Grosvenor Gardens, London, S.W.1. Tel: Sloane 


6185/5109 and Huddersfield Road, Oldham, Lancs. Tel : Oldham-Main 8114 
BRITAIN’S ONLY FLEXIBLE CENTRES 





FACTORIES AT ONDHAM AND SOUTH WIMBLEDON 
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when expansion is inevitable... 


AVICA stainless steel bellows assemblies allow for 
expansion and contraction of ducting under wide 
temperature and pressure variations. They have many 


applications in transport and general industry where y 
flexing and vibration must be absorbed in a rigidly 
designed installation. 

AVICA stainless steel bellows assemblies are ideal 
as break-down points for the installation and main- ° PL t 
tenance of services; they permit mal-alignment and Handling 
relieve stresses between items of equipment. : 


Resistant to most corrosive fluids, including acids, | n t h e Cc h em ‘ Cc al 
\ \ 


and to all fluids and gases normally found in engine 


operation, AVICA bellows assemblies are suitable for : Fe rti I isi ng I nd ust ry 


working temperatures up to 350°C. 











Part of a conveyor system 
IF YOU HAVE A PIPING PROBLEM CONSULT AVICA . 4 if supplied to Fisons Limited, 
Immingham. The Plant 
comprises 36” intake and 


distribution conveyors, 30” 





bulk loading-out conveyors 
to vessels, bagging plant to 
road or railway, also coal 
and ash handling plant 


STAINLESS STEEL BELLOWS ‘= A kee 


in th - 
Other AVICA products for industry include synthetic rubber and conveyors in e com 


stainless steel flexible pipes, high pressure swivel pipe couplings, H.T. ss tb ; = plete tneeiintion t ap- 
and L.T. ignition leads and harness, electrical wiring conduit assemblies, : - F proximately two miles 


flexible pipe and cable s rt clips. 
PIP — P the longest one being over 


1,000ft. centres. 


SPENCER (MELKSHAM) LIMITED 


AVICA EQUIPMENT LTD has it Pinon tn ENGLAND 


1 Adams Place - Georges Road - London - N.7 . . . 
Tel: NORth 4281 Cables: Corpavia, London the foremost name im rnechanical handling 
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its eye 


Immediate 
delivery! 








many hundreds 
already delivered — Sitpo2tpnmwinmesoneee 


@ Designed to new 1954/1955 NEMA dimensions. 


{rom stock These motors are fully described in Publication DM/213. 
The new LE range of 


ENGLISH ELECTRIC 


industrial motors 


E ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


Industrial Motor Works, Bradford 


WORK 8: STAFFORD ° PRESTON : RUGBY bd BRADFORD : LIVERPOOL ° 





: 


THE ENGINEER June 24, 1955 


BUYING 
BLIND ? 


Electric Motors are like many 

other things. You can’t judge 

their efficiency by LOOKING at 

them because you can’t look into 

them. In short—you and all our 

present customers buy by repute. 

Our reputation for both standard 

and special motors is something of which we're extremely proud 


LAR GE Write for details of the full range today. 


FABRICATIONS - w 


FLAMEPROOF STANDARD 


THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LID 
BROMFORD LANE, BIRMINGHAM, 8. 


Phone: STE: 2261 ‘Grams: ‘Torque Phone 














OVERHEAD *« TRAVELLERS « ELECTRIC GOLIATH 


‘| . M , 
. MARSHALL 
Just another example of large-scale Steel T P) COMING 


fabrication by SHEPPARD of BRIDGEND is 
this 15,000 gallon Quenching Tank 14’ 02” 
diameter and 23’ 3” long, manufactured to 


instructions of Messrs. Simon Carves Ltd., 
i > 

and for new coke oven extensions for the DELLBURN WORKS MOTHERWELL - SCOTLAND 

Steel Company of Wales, Margam. Telephone s Hemenwed & Telegrams: “ Dellburn” Motherwell || > 
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LOCO STEAM - ELECTRIC GOLIATH « TRAVELLERS 








With wide experience of steel fabrication 
and general engineering manufacture, built 
up during 93 years of service to Industry, 
SHEPPARD of BRIDGEND have earned a high 
reputation for consistently good workman- 
ship and enthusiastic attention to Customers’ 





requirements. 


why ~~7 te 


RONFOUNDERS 
Y GENERAL « 
Gi 5 


SHEPPARD & SONS LTD - BRIDGEND WRITE POR FULL DETAILS 
AND BOOKLETS 


Tel : Bridgend 567 (5 lines) 
"Grams : Sheppard, Bridgend SCHIELDROP & CO. LTD . STOTFOLD « BEDS - ENGLA 
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Photograph by courtesy 
oy the South Eastern Electricity board 


TYPE FG 


SWITGHGEAR ‘ 
FOR RATINGS UP TO Eastern Electricity Board. It comprises two 1,600 amp. 


Z 500 MV A a t 1 1 kV % incoming transformer units with a 1,600 amp. bus-section 





and six 800 amp. outgoing feeder units. This type of gear 


is available in compound-filled or air insulated form with 


* “eae arc control oil circuit-breakers for breaking 


capacities up to 500 MVA at 11kV. 


4 


JOHNSON & PHILLIPS LTD. 


CHARLTON LONDON S.E.7 


he mask that moans that little more’in 
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Peckett 


INDUSTRIAL LOCOMOTIVES 
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18° x 26” 0-6-0 weight in W.O. 51 tons 


coe eee 


OIL-FIRED 





















FIRELESS 










Oil-fired, Fireless, or for burning 
Solid Fuel 


Conversions to Oil Firing undertaken 








PECKETT & SONS LIMITED 
Atlas Locomotive Works: Bristol 5 
Telephone: Bristol 55346 - Telegrams “ Peckett” Bristol 










London Representatives: Ferguson & Palmer, 9 Victoria Street, Westminster, S.W.| 











14° x 22” 0-4-2 weight in W.O. 42 tons 



















The lowest priced crane | 
to load and unload ! | 









. Rn: com Prseae j and — nega have made Jumbo Junior first 
choice for speedy and economical grabbing . . loading. . lifting. . craning—in fact, 
practically all those jobs that were formerly too costly in labour. Jumbo Junior 
is speedy, mobile, yet under perfect control throughout. The power unit is the 
well-known Fordson 42 B H.P. Diesel with six forward and two reverse speeds. 













Front wheel drive for maximum tractive 
effort. Hydraulically operated—no winches or 
cables. Rear wheel steering—less driving fatigue 
— greater manceuvrability * Will pass under 
8’ 4” doorway * 12’ 6” turning radius - Operates 
1} cu. yard grab * Unloading height 11’ 0” ‘ Low 
fuel consumption 2} hrs/gal. 


Write for catalogue T.E. 


OF SALFORD 
- mobile Cranes to you! 


F. TAYLOR & SONS (MANCHESTER) LIMITED /42, Bolton Road, Salford, 6, Lancs 
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SELF ALIGNING 


THRUST 
BARREL-SHAPED 
ROLLER 
BEARINGS for— 


HIGH 
LOAD 
CAPACITY 





VY 


RIV) Thrust Barrel-shaped Roller 


Bearings are now available for supply 
in the United Kingdom and Eire. 





OFFICINE DI VILLAR PEROSA TURIN 
SOLE CONCESSIONAIRES IN THE UNITED KINGDOM AND EIRE 


REVOLVO LTD. 


399/401 EDGWARE ROAD, LONDON, W.2. TEL. PAD. 4087/8. 
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They’re countering | Corrosion 


This §5-ft. distillation column recently supplied to the Shell Refinery at Stanlow by Metal Propellers Limited, uses 

a new type of liquid-vapour contacting device known as the ‘ Turbogrid’ tray. The advantages claimed for a 
As in s0 many cases @hevre.corrosic. tray of this type include a reduced pressure drop across the tray when compared with the conventional bubble-cap tray, 
presents a problem, Wiggin Nickel elimination of dead zones due to intimate liquid-vapour contact, together with simplicity, robustness and economy in 


Alloys provide the protection. Our outlay and maintenance. A ‘ Turbogrid’ tray consists of a flat grid, occupying the entire cross-sectional area of the 
publications, “Monel and ‘K’ Monel 
—Properties and Applications”’, : 
and detailed information on any through these slots and is in contact with a counter-current reflux flow. There are no bubble caps, weirs or down- 

other Wiggin Nickel Alloys, will be ‘comers, and the returning reflux is prevented from falling completely through successive trays by setting the direction 


esaiiaik: proton ca obadly be of the slots of adjacent trays at right angles to one another. 
wis § iy De 


dealt with by our Technical Service. The new column will be used for the separation of acid contaminated mesityl oxide and acetone. To ensure long 


column, and is constructed so that parallel slots are spaced at carefully calculated intervals. Vapour rises 


¢ wt ' life and efficiency in corrosive environments both the ‘ Turbogrid’ trays and the column were constructed of 
** Monel? is a Registered Trade Mark ea k . A : : f . 
Monel —a Wiggin nickel alloy which combines good mechanical properties with excellent resistance to corrosion. 


HENRY WIGGIN & COMPANY LIMITED |. wiccin streeT - BIRMINGHAM . 16 


BD cas 





Silence in operation 


By special design and manufacturing techniques, the noise emission 
from Harland Water-Cooled Motors has been reduced 
to a level much below that of normal screen-protected or drip-proof machines. 
Their installation is particularly recommended when large motors have to 
operate in residential areas or other places where noise is likely 
to be a disturbance. Many of these motors are in use in power stations at 
home and overseas. They are particularly suited for driving boiler 
feed pumps. The closed cooling system permits their operation in conditions 
where it is difficult to obtain an adequate supply of clean cooling air. 


Where required, machines with air coolers in place of air to water 
coolers’can*be”supplied. 


HARLAND —- 


WATER COOLED MOTORS 


SUITABLE FOR OUTPUTSJOF 300 HP AND UPWARDS 


THE HARLAND ENGINEERING CO-LTD WORKS: ALLOA SCOTLANE 


LONDON OFFICE HARLAND HOUSE 20 PARK ST. W.1 PHONE GRO 1221 BRANCHES IN BRISTOL, GLASGOW, LEEDS, MANCHESTER, NEWCASTLE, NOTTINGHAM, WOLVERHAMPTON & OVERSEA 


Uv 
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PIPEWORK ENGINEERS 


WORKS: DERBY & SUNDERLAND 
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100 YEARS OLD IN WISDOM 


Modern foundrycraft at its best—based on 
solid principles developed through many years 
as Steel Makers and Steel Founders. 


The Osborn Foundry is equipped to make 
steel castings of the finest possible quality 
for light or heavy duty of simple or complex 
design, from Carbon, Low Alloy, Manganese 
or Stainless and Heat Resisting Steels for — 


GENERAL ENGINEERING, COLLIERY 
ENGINEERING, MINING, QUARRYING, 
BRICKMAKING, ELECTRICAL ENGINEER- 
ING. 


Be wise, choose Osborn dependable castings, 


made by modern methods. 


UP TO THE MINUTE IN METHOD 


SAMUEL OSBORN « CO.. LIMITED 


core Steel WORKS SHEFFIELD 
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NO DISMANTLING 
REQUIRED «wut 


Wrllf {42 


Lam ee 


aN: BELTS 


T.WHITTLE & SONS LTD. 


POWER TRANSMISSION ENGINEERS - WARRINGTON. 


PHONE © WARRINGTONZGII (3S LINES) GRAMS (BELT, WARRINGTON. 


LONDON OFFICE 24 JOHN ADAM ST.WC.2 TEL TRAFALGAR 6641 
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nut 
ca 
tur 


When it is essential th 
nuts remain tight, 
Groverlok spring” lockwashe 
which have been continuously manufactured by 
since 1875. We also make square and flat section washe! 
Write for fully illustrated leaflet to Dept. W. 


GROVERECOLTD Hie 


list 


BRITANNIA ENGINEERING WORKS, CARPENTERS ROAD, LONDO 


Phone: MARyland 4342-3 
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AUTOMATICS 
poTTER & gape ag S.S. Auto., 5 D.L., 









speeds, 14-304 r.p.m., motorised, 5 station 
ret, (Sin. air ch Choice of two. 
GRIDLEY Chucking Autos., 4 spindle, 


_ chuck, motorieed, 400/3/S0, in good 


mit E R gunn Type 3F, Auto., 304in. 
ig ang bed, speed range 9-494 r.p.m., 


mre LAN 10m.m., Motorised High Speed 
mision, din. cap., complete with bar feed and 


BORERS 
—— & WADE Hor. Borer, 2fin. 
, travelling spindle, motorised, 24in. by 36in. 


COLBURN Vert. ner 48in. dia. table, 
tool boxes, 12 speeds 2-1-34-5 r.p.m., motor- 


PEARN RICHARDS No, 3, Hor., two tables, 
ft. B.C., motorised, good condition Qin.) 


BROACHERS 
ND. See. Oilgear Cyclematic Broacher, 


del X 
LA POINTE Broaching Machine, 2¢in. 
,screw, 48in, stroke, quantity of broaches. 


CAPSTANS 
tsan Lathe, motorised, 
480-2850 r.p.m., bar 

jice of two). 

7 Combination Turret Lathe, 

.» 8 speeds, 20-416 r.p.m., 


Lathe, 






























ds p. 
WARD 3 Combination Turret 


a, H.M., 16 s coo © f.p.m., motorised, 
1/3/50, in 8 dition. ; 
ATLAS No. 1 ond O Operation Lathe, motorised, 


148-3350 
DRILLS 

BARNES Hydram Boring, Drilling and 

M m motorised, 36in. stroke, 


in. capacity, 9 s r.p.m, 


de ae att. Radial sy Boring, 
ping and Studdi Machine, 3tin. dia. 
indie, motorised, 50. 

KOLB 3ft. 6in. Radial, motorised, No. 4 M.T. 
ersable. 


GEAR CUTTERS 
SUNDERLAND 18in. Gear Cutter, C.P.D., 
in. dia., hob spindle. 

TERMAN Gear Cutters, 
as new, choice of six 
GLEASON 1Sin. Spiral Bevel Gear Generator. 








bench type 


SELECTION FROM THE FINEST 
TOCK IN THE COUNTRY 


CINCINNATI Gear Hobber, motorised, 
12in. swing by ae B.C. i iaoee. operated. 


JONES & SHIPMAN type 540 Surface 
Geneet 18in. by 6in. table, magnetic chuck, 


** HEALD OA agg Grinder, 12 in. swing, 


24in, B.C:, belt dr 
SCRIVENER No. Centreless Grinder, 
. | T. and C. Grinder, 
28in. by Sjin. table, motorised. 
LATHES 
a pest Room, — ame. Lathe, 


torised, S,S. and ee 
EAN, SMITH GRACE Facing and 
Boring Lathe. 

SOAG OXFORD, 6tin. * Deg Lathe, 
motorised, 12 s) 38 

LODGE & S IPLEY, Shin. bE 48in. Lathe, 


S.S. and S.C., motorised, Sadi drive, 14in., H. M 
taper turning. 


MILLE 
HERBERT ND, Profile os Miller. 
BROWN & SHARPE 3B Horizontal Miller, 
roe ees table size 124in. by 63in., 16 speeds, 
CINCI NATI No. 4 Vertical Miller, 73in. 
by 124in. table, motorised. 
PLANING navanes 


/ L 
R Planing Machine, 18in. by 4ft. 
ised. 
Planer. 
HAPING AND SLOTTING 
HERBERT ND, 20in. Shaping Machine, 


as new. 

DEMPSTER MOORE I4in. Stroke Shapi 
Machine, 27in. cross traverse of travelling 
17in. by 15in. box table. 


SAWS 
HEADLAND oe. Saw Bench, 40in. by 27in. 
ate, motorised, R. and F. screw, good condi- 


“CLIFTON & BAIRD, 22in. dia. Cold Saw, 
motorised. 

QUALTERS & SMITH, 6in. and 8in. Hack 
Saw in stock, new and unused. 

WELDERS 

IMPETUS Spot Welder, 14kVA, 18in. 
throat, water cooled. 
PSON & GIBBS Shell Base Spot 
Welder, 75kVA, two in stock. 

SIEMENS SCHUCKERT ‘aan Welder, 
type W.P.A,6, 60kVA, 400/1/50. 


ORMAN E. POTTS (B’HAM) LTD. 


) MOSELEY ROAD, BIRMINGHAM, 


12 vic. 1278, 1279, 1270, 0856 











ements of Machine Design 


osenthal and G. P. Bischof 


This introductory book analyses the problems of proportion- 
ing machine parts and presents simple logical solutions. After 
describing the work of the machine designer, the authors 
discuss properties of materials, problems of force and motion 


design stress and dynamic loading, and power transmission. 


There is a review of the fundamental concepts of strength 


of materials. 


The authors stress the derivations of machine 


design formulas, and the relationship of these formulas to 
strength of materials principles. 


9 x 6 inches 


300 pages 


34s 


op Theor y—new 4th Edition 
ared by the Shop Theory Department of the Henry Ford 


School. 


This new fourth Edition 


is a comprehensive 


revision, 


, presenting latest techniques, improved continuity, new 
information on tools, new lathe and milling machine equip- 
ment, new types of ‘gauges, and on latest heat treatment 


technique. 


ef 


An invaluable reference-text-book for apprentices, machinists, 
tool and die makers, mechanics and production workers. 


84 x 11 inches 


400 pages 


Approx 32s 6d 


inable shortly from your Bookseller 
lished by McGRAW-HILL LONDON 





133 







REBUILT & GUARANTEED 


GISHOLT 


COMBINATION 
TURRET LATHES 
te 
















for 
IMMEDIATE DELIVERY 

















TYPE a | 3 2L 3L 
Swing over ways - -— = in. 17 19 26} 
Swing o/cross slide - - ~- in. 14} 164 214 
Spindlebore - - - = in. - 34 4k Sx 
Speed range (12) - - = r.p.m. 20-486 12-333 12-333 
H. Pe pre. »r 40/3/50 te ui 10 


10 16 


*Some with cross ; sliding turret. 


All for chuck work and well equipped. 


SOAG MACHINE TOOLS LTD 


JUXON STREET, LONDON, S.E.11 
Phone: RELiance 3373 - Sotoolsag London, S.E./1 
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SITUATIONS VACANT 


NOTIFICATION OF 
VACANCIES ORDER, 1952 
The engagement of persons answering these 
advertisements must be made through a Local Office 
of the Ministry of Labour or a Scheduled Employ- 
ment Agency if the applicant is a man aged 18-64 
inclusive or a woman aged 18-59 inclusive, unless he 
or she, or the employment, is excepted from the 
= of the Notification of Vacancies Order, 


MECHANICAL ENGINEERS, experienced in oil/ 
chemical industries and mechanical bulk handling, 
required for various sites in the British Isles. Per- 
and progressive positions offered to suitable 

to qualifications plus 

Fe full ils, to 

imited, Department 

es Hammersmith Grove, to 
6 A 


ee. HANDLING DRAUGHTS- 
ME for projects office with experience of 
pond anci equipment for power 
stations, steelworks and industrial undertakings. 
Good Pension fund, canteen, &c.—Moxey 
Cowes —_ Transporter ed —_ ae 
Augustus Road, Birmingham, 15. 

METHODS | ENGINEER opint by Bie x 

moulds for the plastics industry. 


frsatile man able to introduce now ideas into the 
good working con- 

ditions.—Applications to BOX No. 218, R. Raioen 
8 14, William IV Street, London, W ‘ite 
A 


METHOD STUDY ENGINEER required A 


of large progressive 
production factory. Applicants should be 2 to 
pty ed with training and tech- 
nical education to H.N.C. standard, and preferably 
trained in motion study practice. ‘The job, which 
is of wide scope and nature, involves working 
—— a member of a team engaged upon problems con- 
expansion and improvement of factory 
production plant. The post is a permanent senior 
staff appointment, and a contributory pension scheme 
is in operation. fg. am ye — age, training, 
, and —— refer- 

* Manager, 
Limited, Chapel-en-le-Frith, Via Stockport. E5319 A 


MONSANTO CHEMICALS, LIMITED, New- 
port, Mon., have vacancies for Senior Mechanical 
Engineering Draughtsmen. Preference given to men 
having experience in the chemical, petroleum or 
allied industries who are able to write specifications, 
issue inquiries, design and produce drawings of 
piping systems, pressure vessels and layouts. The 
posts are permanent with good prospects and pension 
scheme.—Apply in writing, stating age, experience, 
technical qualifications and salary expected, to 
Personnel Manager, Monsanto Chemicals, Limited, 
Corporation Road, Newport, Mon. E736 A 


MONSANTO. CHEMICALS, LIMITED, Lon- 
» have vacancies for Draughtsmen having experi- 
ence in plant layout, piping, vessel, electrical and 
instrumentation The posts are permanent and 
pensionable and good salaries, according to experi- 
ence, are offered. Five-day week and lunch voucher 
are in operation.—Applications in writing, 


Monsanto a. Limited, 8, wae S Place, 
London, S.W. 


reeset CHEMICALS, LIMITED, require 
the services of an Estimator with some‘experience in 
estimating in the chemical or petroleum fields on 
electrical installations, power, lighting, distribution 
relays, electrical controls and/or some experience 
of estimating for instrumentation—this would 
include vo rooms, all the conventional type 
instruments, panels, pneumatic controls, 3 
Applicants Mee send full particulars of their age, 
, qualifications and experience, to the Chief 
el Officer, Monsanto Chemicals, Limited, 8, 
Waterloo Place, London, S.W.1 91 A 


NON-FERROUS FOUNDRY MANAGER 
(Directorship later) required, preferably experienced 
technically and commercially in centrifugal casting. 
Exceptional remuneration and an interest in 
financial results—Apply in confidence, Chairman, 
Metals and Alloys, Ltd., Minworth, Birmingham. 
E2344 A 
PETER BROTHERHOOD, LTD.., Peterborough, 
require Draughtsmen (senior and junior), preferably 
with experience in design of compressors, turbines 
and steam engines. Permanent positions, five-day 
week, staff pension scheme. — Write, giving full 
details age, experience and salary required. E342 A 


PIPING DRAUGHTSMAN required, experience 
of piping as applied to oil refineries and chemical 
plants for interesting work in London. Salary £14 
per week upwards, plus a liberal London living 
allowance. Please apply giving full particulars to— 
BOX No. E5441, “‘ The Engineer.”’ A 


PRECISION HYDRAULICS.—Engineer, with 
knowledge of the theory and design of precision 
hydraulic mechanisms.—Applications, stating age, 
qualifications and experience, to be addressed to the 
Secretary, Barr and Stroud, Limited, Anniesland, 
Glasgow, W.3, quoting ref. 769/T-15. E5232 a 


PRODUCTION MANAGER required for large 
expanding Engineering Company situated in the Home 
Counties, specialising in the production of castings, 

hi shop p and blies, forgings 
and stampings. This position requires a man of 
initiative, fully experienced on modern methods of 
production and materia! handling, planning and 
loading.—Please State full details of experience to 
BOX No. E2328, “ The Engineer.” A 


REINFORCED CONCRETE DESIGNERS/ 
DETAILERS wanted by British company in Mom- 
basa (Kenya), Kampala (Uganda) and Dar-es- 
Salaam (T: anganyika). Candidates should have had 
at least five years’ experience. according to 
ability and experience. Free air passages, two 
months’ paid home leave by air each 23 years, a 
ey — schemes. Applications = be t 


.—Write, BOX “R 3/55, os 
95, “Tahun ae E730" rd 


RESEARCH ———— required for the Mecha- 
nical Section of a Metallurgical Labora- 
tory, to —— work of a wide nature. 
tions should be a Degree in Engineering or 
or ae ie a ——— = gape 
with experience, if poss’ in fatigue and creep o' 
metals. Salary up to 50 per annum.—Apply, 
iving age, full details of education , sae pernens, 
Decctor of R Research 
Sestitete, Ltd., Stoke Poges, Bucks. E2280 a 
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SITUATIONS VACANT 


Positions available for 
PROJECT — 


att 
KELLOGG INTERNATIONAL CORPORA- 
TION . positions with the career potential 
only a top-ranking firm can offer. 

The men who fill them will be the “ job 
architects *’ supplying the technical information 
required for ge at «) = a of oil 
refineries and ical plants .. . lending 
their extensive experience to every phase of the 
project . . . and maintaining considerable 
liaison work with the customer. 

A in Chemical or Mechanical Engi- 
neering with 8-10 years’ diversified experience 
in the petroleum and ay ~ industries are 
minimum requirements. The right men for the 
job will know the others, in terms of initiative, 
ability and personality. 

teres persons should send complete 
details, including salary requirements, to the 
Personnel Manager, 
Dept. 26/G, 
Kellogg International Corporation, 
7-8, Chandos Street, 
London, W.1. 
ES273 A 


RESIDENT ENGINEER — required, Central 
London area, by firm of specialist heating contrac- 
tors. Must have tact in working with other contrac- 
tors and capable of controlling labour, progressing 
drawings and materials. Duration of contract 
12-18 months.—Write giving details of age and ex- 
= to Box T.E.633, c/o 191, Gresham House, 
ESS522 a 
ROWNTREE & CO., LTD., have several vacancies 
at York for senior draughtsmen. The positions to 
be filled require men who are either (a) experienced 
in general factory engineering and layout or (b) 
experienced in automatic wrapping machinery. All 
candidates must have technical and shop training, 
and higher National Certificate preferred. Working 
conditions, salary and holidays are good and the 
positions are pensionable. Intending candidates are 
invited to write to The Staff Officer (Men), Ref. A.D. 
Rowntree & Co., Ltd., The Cocoa Works, York, 
for official application form. E2337 a 
SALES ENGINEER (MECHANICAL), single 
and under 28, with G.I.Mech.E., and good knowledge 
of diesels, required for Malaya by British company. 
Knowledge of contractors’ or electrical plant an 
advantage. Six months’ paid home leave on each 
contract, initially four years, with remuneration 
according to ability and experience. Pension scheme 
and provident fund.—BOX No. E5402, ‘“ The 
Engineer.”’ A 
SALES REPRESENTATIVE, to live in and work in 
Eastern Counties, required by large W. London 
light engineering company manufacturing specialised 
component to machinery builders’ own designs. 
Applicants should have education to H.N.C. standard 
in Mech. Eng. Indentured apprenticeship desirable. 
Previous experience in engineering and sales essential. 
Starting salary £800/£1000 p.a. Expenses met and 
car provided.—Write, giving full particulars, to BOX 
No. U5323, A.K. Advg., 212a, Shaftesbury Avenue, 
London, W.C.2. E5384 a 
SECTION LEADER MECHANICAL 
DRAUGHTSMEN and competent Detailers 
required by Ashmore, Benson, Pease and Co., 
Stockton-on-Tees. Experience in layout and design 
of gas, chemical and similar plants an advantage, 
otherwise sound knowledge mechanical design 
required. Pension scheme, technical library, sports 
facilities available also maximum assistance given in 
dation.—Apply stating age, ex- 
perience, &c., quoting reference, ““L,”” to Staff 
Personnel r. E715 a 
SENIOR COST ESTIMATOR, with engineering 
background, required by Central London company. 
High salary rate for fully experienced man. Pro- 
gressive position leading to higher executive post. 
Write full details to Managing Director. —BOX No. 
E5501, “* The Engineer.”’ A 
SENIOR DESIGN DRAUGHTSMEN urgently 
required by light engineering company situated in 
Surrey. Applicants should possess H.N.C. or equiva- 
lent and have had practical workshop experience. 
These are senior positions and every opportunity exists 
for advancement. Salary up to per annum. 
Contributory pension scheme. pply in writing 
stating age and qualifications to—BOX No. E5461, 
“* The Engineer.”’ A 
SENIOR DESIGNING DRAUGHTSMAN, 
with crane and structural experience or similar, with 
minimum of O.N.C. or equivalent standard, for aerial 
ropeway design office. Salary in excess of A.E.S.D. 
rates proportionate to ability and experience. Per- 
manent position with ample opportunity for ee 
ment.—BOX No. E2250, “‘ The Engineer.” 
SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work on 
large chemical plant installations. Experience in this 
type of work is desirable but not essential, applicants 
with general mechanical engineering experience will 
be favourably considered. Tne posts offer excellent 
opportunities with generous salaries commensurate 
with experience and ability. Offices situated in tne 
N.W.1 London area. Five-day week and superannua- 
tion_scheme.—Applications, which will be treated in 
confidence, should give previous experience and 
qualifications and be addressed to the Chicf Draughts- 
man, Laporte Chemicals, Limited, Clifton House, 
Euston Road, London, N.W.1. E733 a 
SENIOR STRUCTURAL DESIGNER- 
DRAUGHTSMEN and pw Detailers required 
by Ashmore, Benson, Pease and Co., Stockton-on- 
Tees. Must be accustomed to design and detail 
steel-framed buildings, bunkers, pipe bridges, &c., 
for industrial plants. Maximum assistance given in 
obtaining accommodation, pension scheme, technical 
library and sports facilities available. —Apply, stating 
age, experience, &c., quoting reference “* F,”’ to Staff 
Personnel Officer. E716 A 
STRUCTURAL DESIGNERS. — A _ unique 
opportunity for ambitious men. A number of 
Designers are urgently wanted by a progressive and 
rapidly expanding company. The work is varied and 
interesting and offers a first-class opportunity for 
really good men. B.S.P. Industries, Ltd., Dept. 
SD/7, SPistree Way, Boreham Wood (’ phone : 
ELStree 3311/5). E2282 a 
STRUCTURAL DRAUGHTSMAN required 
for a permanent post in Bath, salary £12 per week 
upwards according to ability. Please apply giving 
full Pie ese, of experience and qualifications to— 
BOX No, E5440, “‘ The Engineer.” A 





SITUATIONS VACANT 


SEVERAL GRADUATE ENGINEERS are 
required for interesting technical, design and develop- 
ment work on _ Internal Combustion Engines. 
Applicants must hold a Degree in Mechanical 
Engineering and have practical experience. Excellent 
prospects are offered with a commencing salary of 
£750 to £1000 depending upon erat .—Apply 
in writing to the Chief Engineer of ign, Crossley 
Brothers, Ltd., Spendian, Manchester, 11. 
E2335 a 
TECHNICAL AND SALES ENGINEER re- 
quired, knowledge of heavy steel works cranes and 
previous outside experience preferable. A salary 
commensurate with experience would be paid. A 
pension scheme is in operation.—Apply giving age 
and details of experience in chronological order to 
Adamson-Alliance Co., Ltd., 165, Fenchurch Street, 
London, E.C.3. E2333 a 
TECHNICAL ASSISTANT required for develop- 
ment work on controls for the gas industry. Age 
20-24. National Service completed. Qualified or 
studying for H.N.C. or similar background. —Apply 
with full particulars to Technical Manager, Engineer- 
ing Division, Evered and Co., Ltd., semis orks, 
Smethwick 40. E5499 a 


TECHNICAL ENGINEERS 


The Aircraft Division of The Bristol Aeroplane 
Company, Limited, has vacancies at Filton 
for Technical Engineers in the Engineering 
Development Laboratory. 

The work covers a wide field of general 
aircraft structural and mechanical test rig desi 
and testing, materials tests, fatigue tests, and the 
development and use of electronic equipment. 
The facilities are some of the most modern 
and extensive in the country, and a wide range 
of work is in progress. 

There are vacancies in Junior, Intermediate 
and Senior grades. The qualifications required 
are a Degree or Higher National Certificate, 
or equivalent, in an appropriate field, and some 
experience of similar work, with a knowledge 
of aircraft drawing office practice for the 
Intermediate and Senior grades. 

salaries, working conditions and 
prospects, Pn aya with the pension and welfare 
schemes, employment with the Company 
an attractive proposition well worth con- 
sidering. 

Applications, giving details of experience. 
qualifications and salary required, quoting 

D.0.43, should be odteened to the mnel 
ered The Bristol Aeroplane Company, 
Limited, Aircraft Division, Filton House, 
Bristol. E5485 a 


TECHNICAL ILLUSTRATOR required by 
leading electronic engineering company in S.W. 
London. Interesting work and good opportunity 
for young draughtsman with a flare for perspective 
sketches and instruction book illustrations. Pension 
fund.—Write Ref. TI/SJM, Decca Radar, Ltd., 
1/3, Brixton Road, London, S.W.9. E5409 a 


TECHNICAL WRITER (RADAR) required by 
manufacturer in the London area to compile litera- 
<7 “Take radar hag on 3 A good general educational 

background is necessary, with 
HL N. C tin Cincluding elcome as the minimum tech- 
nical stand requirement, however, 
is the ability to pred ony of me mo supplied by 
laboratory technicians and to prepare ina 
logical sequence suitable for publication as a hand- 
book. Salary will be commensurate with experience 
and ability, but a minimum of £750 per annum is 
offered and, for a qualified radar engineer who is 
able to meet the requirements described above, there 
is scope beyond the position now vacant. Write in 
confidence, giving full iculars of past a 
qualifications, age and salary required.—BOX N 
E5360, ** The Engineer.’’ 


TEXTILE MACHINERY 
MAKERS, LTD., 


require 
GENERAL MANAGER 
for their subsidiary company, 
PLATTS (BARTON), LTD., 
URMSTON, MANCHESTER. 


A man of outstanding calibre and record, with 
stro: engineering qualifications and "good 
knowledge of modern foundry practice is 
required. He will preferably have an Engineer- 
ing Degree and must have had successful 
experience in larg i and 
administration. 

The and generous non-contributory 
pension and life insurance arrangements wi 
fully recognise the considerable responsibility of 
the post, which affords ample opportunities for 
further advancement. 

Applications, in strict confidence, should be 
addressed to :— 


THE MANAGING DIRECTOR, 
TEXTILE MACHINERY MAKERS, LTD., 
HARTFORD pabatasar OLDHAM 


marked ‘‘ General Manager.’ 

They should give age, full details of experience 
and names of referees, who will only be ap- 
proached by agreement. E5357 a 


THE BRITISH OXYGEN COMPANY 
LIMITED require two Mechanical Draughtsmen 
for work at their head offices in the West End of 
London. Applicants should have had some experi- 
ence of plant — work. The positions are = 
manent and offer very good peepee —Re ply, 
giving full details of age, experience and quali 

tions, to Personnel Manager, The British: Oxygen 
Company Limited, ming eo House, Cleveland 
Row, St. James’s, London, ESS15 a 
THE STANTON peg itr COMPANY, 
LIMITED, Near Nottingham, invites applications 
for the appointment of Assistant Works Manager on 
its concrete plant. Applicants should have had a 
good general engineering training, including a know- 
ledge of precast concrete construction, and preferably 
have held a similar position in the precast concrete 
products industry. A knowledge of prestressed 
concrete would be an advantage. The post is super- 
annuated.—Write in confidence, giving to and full 
details of re and experience, ass the 
Staffing Office: E5382 a 





June 24, 195 
SITUATIONS VACANT 


THE BRISTOL AEROPLANE COmpay; 
LIMITED 


APPRENTICES’ SCHOO! 


Applications are invited for one or y 
full-time teachi posts as assistani leg 
Grade “A” (Burnham Scale) to teach workss 
technology, mathematics and scienc. syb 
for City and Guilds workshop courses. 

Good practical experience essential, y 
Higher National or Final City and Guilds Ceri 
cate, or equivalent in an engineering subject, 

Appointments to date from Ist Septem 


Forms of a; 


plication obtainable 
Personnel O} i 


ro} 
cer, Filton House, i 


Bristol, 
E5437 


THE —— ALUMINIUM Comp 

LTD., require an Engineer in the Engine ‘ring D 

ment of t bei Rolling Mills, Milton, Stoke-on. 
The successful applicant will act as Assistant 
Sectional Engineer in the planning and cont, 
maintenance on melting shop and rolling mill y 

equipment and services, together with 


and di work, This app oi 





hu 


A 


which will carry a good commencing salary, is io 


of some status and is it and superanny 
Canteen facilities available. Previous experiey 
the above fields not essential. - 
technical = ualifications, 
standard. ritten applications (in 
stating age, training, qualifications and exper, 
to the Manager at the above address. ES 
THE BRITISH PETROLEUM comp, 
LIMITED, invites applications from young 
with a Degree in ineering, Physics, Mathen 
or Natural Philosophy to be trained as Petro 
Engineers. Training will last for appro ximately 
years and will take place partly in the United 
dom and partly overseas. successful comp 
of the training, men will be posted as R 
Petroleum Engineers to exploration areas ove 
Age preferably not over 26, National Service of 
tions must have been fulfilled. —Write, stating 
and full details of qualifications and expe 
quoting H.2089, to BOX 7645, c/o 191, Gry 
House, E.C.2. ; 
THE CONISTON COMPANY 


require 
SENIOR DRAUGHTSMEN 
to work in their Wimbledon 
Office and in Central London. 
With experience of : 
(a) Chemical Plant Layout. 
(b) Piping. 
(c) Pressure Vessel Design. 
(d) Steel and Concrete design 
and detailing. 
Salaries —T to qualifications 
and experience. Coniston Company 
Eagle House, Sigh Street, Wimbledon, 
S.W.19.—WIM 1191. 
TRACERS required by consultants in Westm 
for work on civil, mechanical and electrical 
neering and shipbuilding. Preference given to 
rionce m electrical and shipbuilding. 
9,30-5.30 and one Saturday morning in six. 
weeks paid holiday this year. Phone Sloane 
ES 





U.S.A. 
World famous Middle West 
MACHINE TOOL MANUFACTURER 


offer permanent positions with much future p 
for Machine Tool 


PROJECT ENGINEERS 
CHIEF DESIGNERS 
DESIGNERS 


Only those anxious to make their future in 

need apply. The company does not wish 
offer of higher remuneration to wean fro 
present employers individuals seeking only 

term employment and overseas experience. 
cants should send full information of educa’ 
technical training, and should submit in the 
detail a record of their experience by letter 


Edward S. Tallmadge, 
Hotel Baur au Lac, Ziirich, Switzerlan 


Mr. Talimadge will be in England shortly | 
view applicants. In order that he may % 
most suitable applicants for interview he 
that they provide him with as much 
tion as possible, and that they do not lea 
refer to past or present employers or colleges 
record. 


VACANCIES with particularly good p 
have occurred for two qualified Engined 
22-28, with a national organisation. After 
of training in the Company’s processes, 
ments will be made to the Production 
staff. These vacancies occur in two of 
industrial areas of the country and as far a 
appointments will be made to those branche 
peak applicant’s home. Reply, stating full 
age, qualifications and experience. —B0 
E5509, ‘‘ The Engineer. 
VACANCY FOR ENGINEER to run co 
lant and maintenance of tractors 


ood 

The Grove Farms (Harwell), ., Wo 
Milton Hill, Abingdon, Berks. 
WORKS MANAGER required for med 

machine tool manufacturers employin 
people in Manchester area. State q 
experience and commencing salary expecté 
No. E5496, * The Engineer.” 





ind 
pecialis 





june 24, 1955 
SITUATIONS VACANT 















MPANMACANCIES EXIST in the Works Engineer's 
hepartment of a company in East London 
y¢ personnel ca — of planni bay we wt for 
. Seales on + poe A shops 
o supplied by The Time Study 
9 experience in ventilation and power va 
ems, palletisation and mechanical handlin 
stores Age between 30 and 40. Ap 
will be avin to the selected candidates. 
se write, details of experience. — 
9X No. E5407, Engineer,”’ A 





VICKERS-ARMSTRONGS LIMITED 
(AIRCRAFT DIVISION) 
puis :—REINFORCED PLASTICS— 
ATORY ASSISTA required for 

: sing work on the development of plastic 
ctures for Guided Weapons. Academic quali- 
ations, though desirable, are not essential, bat 
me practical experience of work with gi 





THE ENGINEER 


SITUATIONS WANTED 


CHIEF ENGINEER, age 39, five years’ executive, 
internationally known company, immediately avail- 
able. Previously chief draughtsman, process indus- 
tries projects. Large st overseas experience. 
Well-travelled, , rs sales and budget ma 
ment.—BOX No. E2319, “‘ The Engineer.” 
ENGINEER of 34, single, G.I.Mech.E., fluent in 
French, requires , position as Assistant 
to Works Manag: y. Experi- 
ence in machine peak jig and tool < yoy development 
of production methods, good at personnel relations. 
Grammar school education, H.N.C. (Mechanical), 
with endorsements, exemption A, B,C of t 
No. £2318, " The 








Institution examinations.—BO. 
Engineer.”’ 


ENGINEER (30), B.Sc. (Eng.), A.M.I.Mech. E., 
M.S.LT., seeks progressive post. Experienced in 
design, installation and maintenance of chemical 
mld services, instrumentation, refrigeration, &c. 

rh ,P.a. upwards.—BOX No. 
Bast, “* The Engineer.’’ B 
MECHANICAL ENGINEER seeks Executive 
position. Training and experience covers wide field 








d low pressure resins is necessary. 
Applications, quoting ¢ date and pouty bestest of 
t 


oO: anager, 
ckers- Armstrongs ‘Limited CAlscrat Division), 
bridge Works, Weybridge, S 
Weybridge is 30 minutes from Lenton on the 
Waterloo/Portsmouth line. 
Additional ’” operate to and from the 
ks at starting and finishing times. 
Canteen facilities. 
encase should be ina poskion to arrange 
ir own ing 
‘only be given with individual "lod ings. 
Holidays already arranged by app! —. yr 
js year taken into account. 




























ILMOT-BREEDEN LIMITED 
Amington Road, Birmingham, 25. 


LABORATORY MANAGER 





plications invited with view to a pointing 
anager for Laboratory dealing with routine 
ptrol of electroplating on a large scale, 
gical control of ferrous and non-ferrous 
erials, examination and control of paints, 

in plastic materials, greases and oils. 
90 life testing of small mechanisms. 


plicants should have had extensive experience 
industrial laboratory pr ures, have 
wcialised at one time during career on cither 
etrochemistry or metallurgy. 


ications 


Company 
bledon, 







n West 
electrical 
given to 

Iding. 
in six. 
Sloane 04 
ES 


wition offers substantial status, adequate 
according to experience and qualifications, 
piributory and supplementary pension scheme. 


pplications in strictest confidence, should be 
ddressed to Personnel Manager and clearly 
ked ‘* Laboratory Manager.”’ E5512 a 












est 





WORKS MANAGER 
In your own interest read this advertisement 
fully, and if you think you have the experi- 
ee, the personality, initiative, drive and 
pegedness to make a success of the appoint- 
. - apply at once to BOX No. E2325, ‘* The 







future 9 



















































| A Pntaeows firm in the Midlands requires 
a sound, practical man with considerable 
works experience, as orks Manager. 
ed pe be given to applicants with 
: ground o' engineering apprentice- 
ae : ship with H. NG and an ——— know- 
>t wish WB ledge and actual experience of tool making, 
ean from power and light work, metal fabrication, 
g only material process' , welding of ferrous and 
: non-ferrous metals and of sound production 
crienct. methods. An a jation on m 






methods of production and cost control would 


‘0 the — man, not afraid of hard work, 
ibility and 
taking decisions and to » controlling a mixed 
r force in excess of 500, this appoint- 
ment represents an opportunity for —— 
Progress. A commencing four-figure salar 
and admission, after —s BOX Wo to 
an attractive pension scheme.— 
E2325, ‘‘ The Engineer.” 


t in the 
by letter 
















vitzerlat 







shortly 
may 
iew he 
much if 
Lot leavt 
colleges 






KS MANAGER.—Capable man regained 
will be first appointed as Assistant Works 
, to train with a view to taking over poente 
Manager at an early date. Knowledge of 
tavy industry is essential, coupled with good 
hising ability and adequate knowledge of 
tm production methods. Birmingham area. 
tractive salary will be offered and prospects are 
blass.—BOX No. E2343, ‘‘ The Engineer.”’ A 
KS MANAGER required by well-known 
to control | 






















































re ability and general engineering background 
lial, including machine shop experience of bar, 
omatics and age walt Age 32-38. Salary 
bonus about £1 depen ding on experience 
te Teh Write, giving full details. Cina 
Engineer.” 
























S MANAGER required for large prea 

ing works, Midlands. Position requires 

enced and capable of 
a ey f ~aged fe eas ; 
iety o lum an ing 

Excellent opportunity with good pros- 
ihncion scheme. Only first-class, experienced 
frs considered. Apply, in strict confidence 
siving fullest details of training, experience, 
road Past employment, age, &c.—BOX No. 
The Engineer.” A 































in shop practice, plant erection and main- 
tenance ; also technical development in heavy and 
light : gineering, gas and chemical plant practice. 
as held positions as works and plant engineer. 
Please po —BOX No. E2320, ‘‘ The Engineer.” 8 
MECHANICAL ENGINEER, fully qualified (40), 
vast ¢ ience home and abroad, oil, chemical and 
industrial plants, layout and installations, seeks pro- 
gressive Post.—BOX No. E2308, ‘ * The Engineer.” B 
REPRESENTATIVE or Sales » B.Sc., well 
» home and abroad, vy equipment, 
power plants and mining ry, desires position 
of res) jonsibilit where initiative z * required. —BOX 
No. ‘The E Engineer.’ 
WELL-KNOWN STRUCTURAL ENGINEER 
(49), M.LStruct.E., A.M.LC.E., with substantial 
background, executive and administrative, abreast 
of developments in research and construction, seeks a 
Partnership, Directorship, or other position of 
nsibili ity. Capital available.—BOX No. E2350, 
Engineer.”’ in 
WORKS MANAGER (41), light engincering, 
seeks senior appointment, home or abroad, pro- 
gressive companies gam Eo General Manager. 
Present salary £1500. X No. E2322, ‘* The 
Engineer.”’ B 


“ 





| AGENCIES. | 


AGENTS a to sell to all branches of industry 
new type of lubricating oil gun.—Sir Thomas 
Edelston and Partners, Ltd., 28-30, Sussex ye 
London, W.2. E5494 pb 
AGENT, Chartered Engineer, operating in S.W. 
England ‘and South Wales, having established con- 
nections with Industrial Factories, Electricity Boards 
and Architects, is open to accept representation for 
substantial manufacturers of plant and _ 





SUB-CONTRACTING 


GEO. MILLS (ENGINEERS), LTD., of Becken- 
ham, Kent, can handle your awkward’ jobs, proto- 


types, special purpose 
grinding, fi , welding, &c. A.LD. and A.R.B. 
one, Sydenham 5255. E748 mw 
pre gy oo en ep PROFILE MILLING in all 
— blocks to copy from wood or 
ister masters "Up to St by 8ft. max. size. he Fa 
eta Eid. ‘the Foundry, Knottingley, Yorkshire 
Knottingley 46). E540 mw 
PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and i iron foundry, invite enquiries for General 





Engineering, Structural and Platework, from firms 
wis! ras to ve plant made to their own - .e— and 
specifications. 

PRECISION ENGINEERS. pommbe Yrm aust 8 vd 
P , small eee antes 

at elect, 


Clerkenwell, B.C. (Phone, TE TERininus stis-9. vied 
TUBE BENDING SERVICE eheet nt ferous 


one sepnnen Se se te Se Bax ~; ~d 
tions given upon receipt details.— \ 
E641, e The Engineer.” 





DRAWING & DESIGN 
SERVICE 











CAPACITY available oe 
jon engineer! ia 
and p —Norris Brothers, ne oe 

Victoria Street, London, S.W.1 (Tel., Abbey aayte 
s 


DESIGN OFFICE 
mechanical and 








| FOR HIRE | 





LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. for immediate hire. 
Be tele 21, Hobart = 
S.W.1. (‘Phone,SLOane 5259.) 





[ MISCELLANEOUS | 


TIME RECORDERS, Sales, Rental, Service, Tele- 
eaate® Hop 2239. he Recorder Supply and Main- 

€o., Lid , 157-159, Borough High Street, 
prone ol S.E.1. E608 ( 








| MACHINERY Ete. WANTED | 





BOX No. E2349, ‘‘ The Engineer.”’ D 





| BUSINESS OPPORTUNITIES | 


ENGINEER (experienced top-level contacts) offers 

London Office, Calls by Car, * £400 ape 

inclusive or similar arrangement t.—BOX No. E . 
“* The Engineer.”’ 





ENGINEERING COMPANY in London area 
with modern versatile plant interested in manufactur- 
ing new prod also d in patents 
and ideas for purchase or manufacture on royalty 
basis. Brief details in first instance and in absolute 
confidence. —BOX No. E2330, ‘** The Engineer.” 0 








EXTRUSIONS BY MARLEY 


PR ny eg em ny should = 
for a quotation from : 
EXTRUSIONS LTD. 
DEPT. 145, 
LENHAM, MAIDSTONE, KENT. 
Harrietsham 381. E739 o 








% SUB-CONTRACTING | 





CAPACITY AVAILABLE 


ANDREW BARCLAY, SONS & CO., LTD., 
Caledonia Works, Kilmarnock, Scotland el. 
Kilmarnock 1366/7), have some capacity available 
for the manufacture of industrial locomotive boilers, 
steam receivers, pressure vessels, and waste heat 
boilers, or similar plate work. Quick delivery can be 
om. together with competitive prices. 

nm Office, 38, Victoria Street, Westminster, 
Ss. Ww T (rel., Abbey 6407). E5497 mw 





ee. AVAILABLE 


TAKEN, stocks 

TIMBER — well equipped wood: 

¢ Adjacent to Docks with our 
SAVAGES LIMITED, 


King’s Lynn (Tel. 3678/9), Norfolk. 
E9878 mw 





CASTINGS.—We can save your porous castings 
ferrous or uate Reever, Oe | an reated ) Ad sresvanetion 
process ; sample cast - ap 

—Recupero. Ltd., larrow Viaduct, 
Harrow, ; Middlesex (Phone, B Byron I 1178). ES75 mw 


FAIRMAN cig om sone ee and Products 


| pet Fixtures T nag Special Moulds, 
‘00! . 
fachines, pores, Tree oe 3678, E619 Mw 


STEEL CHIMNEY required, 30ft. long, in. 
steel, 18in. a diameter, Preferably in -_ 
lengths. —BOX No. E2340, “‘ The Engineer.’’ 

URGENTLY REQUIRED.—One 2 motor SGiectric 
Scotch Derrick Crane, S.W.L. 3-5 tons, 120ft. jib ; 
400/440 volts, 3 phase, 50 cycles supply. With bogies 
if available.—Details to Metal Constructions, Ltd., 
Brickfields Road, Worcester. E2347 F 


WANTED, all types of modern motorised Machine 


Tools. Offer your surplus to us and obtain the best 
prices.—Norman  o. Potts (Birmingham), Ltd., 105, 
Alcester Road South, Birmingham, 14. E123 F 


WANTED, 14ft. by I+in. capacity Plate Bending 
Rolls with removable end bearing, motori: 

400/3/50.—BOX No. E5438, “‘ The Engineer.” F 
WANTED AND FOR SALE, Indu :trial Boilers. 
Qualified and practical steam plant Engineer Con- 
sultant for power i —- and developments.— 
BOX No. E2321, “ Engineer.” F 


| FOR SALE | 


VALES PLANT REGISTER LTD., 
OFFER FOR IMMEDIATE SALE :— 

One 10-ton Anderson Grice Steam Derrick Crane, 
with 120ft. jib, complete with visual! and audible 
safe load indicator, and set of standard gauge 
bogies. New 1946. In very good condition. 

One Butters 7-ton Steam Derrick Crane, with 120ft. 
jib, overhauled by makers and unused 


Gm 4/6-ton Neals QM diesel-driven Mobile Crane, 
Ruston 3 VSH diesel engine, mounted on pneu- 
matics, with 30ft. swan-neck jib. Completely 
rebuilt. 

One 5-ton Butters Steam Derrick Crane, with 100ft. 
jib, overhauled and in very good condition. 

One Jones Super diesel-driven Mobile Crane, 
r= by a diesel engine, fitted with 22ft. 

ic-tyred wheels. First 
reghtered 1949. " See oe in first-class 
condition. 


One 2-ton Neals “‘ NM ”’ diesel-driven Mobile Crane, 
ppwered by Ruston diesel engine, on pneumatic 
tyres, with 25ft. or 35ft. jib. | New November, 

1951. In first-class condition. 

eon K.L.22, 2-ton Jones diesel-driven Mobile Crane, 
powered by Ruston diesel engine, with 24ft. jib, 
mounted on pneumatic tyres with restrictor rings. 
New 1954. In first-class condition. 

SOLE AGENTS FOR MORGAN, THE WORLD’S 

BEST DERRICK 

eg? details : 14, Lower Guemenes Place, S.W.1. 

Tel. Nos.: ViCtoria 7531, 3501, 8080 (11 eat 6 














STEAM CRANES FOR SALE 
pa PRICES TO AVOID TRANSPORT 


7-ton GRAFTON SHUNTING CRANE, 4ft. 84in. 
pause, 45ft. jib, with spring drum for grabbing ; 5 

iler requires aga £750. 

5-ton GRAFT! SHUNTING CRANE, 4ft. Stin. 
gauge, 36ft. 6in. rN 

Both where lying 5. 


WILLIAM R. SELWOOD LTD., 
CHANDLER’S — Hants. 
*Phone E5203 G 
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FOR SALE 





CONNELL 


OF COATBRIDGE 


OFFER THE FOLLOWING PUMPS FOR 
DISPOSAL EX STOCK 
CENTRIFUGAL PUMPS 

Turbine Pump by the Wo Pump Co., 
12in. suction, 12in. discharge, suitable for direct 
oa or vee belt drive, capacity 2400 g.p.m. 

Ib. pressure. 

Atalenta 6in./T Diesel-driven, Portable Contractors 
Type Pump, mounted on four-wheeled trolley ~ 
driven by 18 h.p. Petters diesel engine, capaci' 

.p-h. at 10ft. head to 10,000 s.pch. ar 9Oft. 
an ew and unu: 

Pulsometer Sin. Motorised, Deep Wall Pamping 
Unit, capacity 62 g.p.m. at 147ft. head, ps 
by a 74 h.p. slip ring motor by L.D.C., 400/3/50, 
complete with 150ft. driving rods and tubing. 

Dawson Centrifugal Pump, 4in. suction, 3in. dis- 
charge, suitable for direct coupling at 1440 r.p.m., 
capacity 300 g.p.m. at 35ft. head. 

Atalanta 4in./V Diesel-driven Portable Contractors 

ype Pump, mounted on four-wheel trolley and 

driven by a 10 hy Be Petter diesel engine, capacity 

30,000 g.p.h. at 10ft. ae i ae Se at 90ft. 
head. New and unused 

Harland 3-stage, Vertical, Motorised, Centrifugal 
Pump, 24in. suction, 2hin. dischar, Fe capacity 40 
g.p.h. at 231ft. head, powered by 74 h.p. squirrel 
cage motor, 440/3/50. Seven available. % 

Gwynne 5-stage Centrifu; —_ Pump, 2in. suction, 2in. 
discharge, capacity g.p.h. at 300ft. head, 
— for direct coupling. Five available. 

nused. 

Worthington-Simpson Type 3DM2, 4in. suction, 
ay Eee ag anpeeity 150 g.p.m. at 14ft. head, 

50 g.p.m. at 3 head, powered by 14 h.p. 
S. C. motor, 440/3/50. ew. 


STEA M PUMPS 
Carruthers Single Cylinder, Double Acting, Vertical 
iler Feed Pump, size 9in. by Tin. by 12in., 
capacity approximately 2000 g.p.h 
Weir Single Cylinder, Double Acting, Vertical 
Boiler Feed Pump, size 84in. by 6in. by 13in. 
Full details from : 


JAMES N. CONNELL, 


Si AND. 
Telephone : Coatbridge 1121 (5 lines). 
ES95 G 


6500 


STEAM GENERATING PLANT 
3750kW. MET/VICK Condensing Geared ie 
Alternator Set, with boiler, 200 p.s.i., 550 deg. F. 
6600/3/60, surface condenser, ancillaries, switch- 
gear. a Stirling type Tri-Drum water-tube, 


200/210 p 

500kW. BELLISS and MORCOM/SIEMENS, 
engine vert., triple-expansion, 3-crank, 150/155 

»2 p.s.i. ” pack pressure, 333 r.p.m., alternator 
3300 or 400/440/3/50, 4 wire 

250kW. BELLISS and MORCOM/CROMPTON, 
engine vert., compound, 150/160 p.s.i., Poise, 
= 7 panes 375 r.p.m., alternator 440/3/ 


100LW" ASHWORTH PARKER/CROMPTON, 
engine vert., compound, 2 crank, 150/120 p.s.i., 
40 p.s.i. back pressure, 500 r.p.m., alternator 
440/3/50, 4 wire. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 





E201 c 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittir=s, New 
and Second-hand. Complete 
All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5. E629 o 





For continuation of Small Advis., page 136 





WITH ANEYETO 
THE FUTURE 
REMEMBER 


WARDS 


might have it / 






THOS. W. WARD LTD. 
ALBION WORKS - SHEFFIELD 








136 
FOR SALE 


FRED WATKINS (BOILERS), LTD. 
RECONDITIONED MACHINERY FOR 


1 0-4-0 STEAM LOCO, 1 
M BOILERS.—Cochran 
stock, 3ft. to 8fi. Gin. dia., prompt del: 
L§, : 


. 4ft. to "i 
8ft. dia., 150 ib 
140 ib., — by 
ft. by 200 Ib.; 300 Reconditioned Vi 
tube, all sizes. 


AIR COMPRESSORS. 
; C.P.T., 320 cu. ft.; wade 
. EH240 ; Holman 212 cu. ft.; 
100 cu. ft., all motorised, 1 ae 
including fifty 8ft. 6in. by She cin. as te: all 
tested and guaran 
ELECTRIC MOTORS.—150 Totally Enclosed and 


iGRANES. 


1952; 6-ton i 
Diesel, track mounted, 24ft. jib ; 
ics ; ten Neals 2-ton Diesel, 20ft. jibs ; Smith 
i Shunting Cranes, 35ft. jibs (two), new 


U 
Holman 


Pumping Hose, 4in., 8in., 10in. 


bore, rr as new. 
CAST IRON wit vipigs ated ok all sizes up to 
vA = 1 Surpl fas Mi Lot 
— tional weet lus inistry 
— Stainless, Acid Cocks and Valves, over 5000, 
delivery, below a 
aot. all sizes, Parallel Slide Sluice, 
ing and Check Valves. vise on request. 
RAGE TANKS.—Two Lead lined, 35ft. long, 
9ft. dia.; 200 Steel Vessels for oil, bitumen, acids ; 
Fifty Dish-ended Pressure Tanks, 8ft. 6in. by 5ft. 6in. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 
Phone : Coleford 2271/2. 


TWW 


BLISS 34B DOUBLE ACTION TOGGLE PRESS, 
punch stroke 12in., distance between slides 26in. 
400/3/50. 

TAYLOR AND CHALLEN 1280, 500 tons, 
DOUBLE-SIDED 


. Re- 


E366 G 





PRESS, 

punch stroke 25in., outer stroke 17in., bed 72in. 
by 50in., die cushion, 400/440/3 

PLATT TYPE “B”’ 45-ton capacity, D.E. GEARED 
PRESS, 3in. stroke, exc. electrics. 

HUMPHRIS 200-ton D/S. GEARED MULTI- 
TOGGLE, SINGLE ACTION PRESS, 3in. fixed 
stroke, table 72in. by ry 19in. daylight, die 
cushion equipment, 400/3/50. 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
*Phone : 26311. "Grams : “ Forward.” 
Remember - Wards might oy it! 


600 


DIESEL GENERATING SETS 

500kW. NATIONAL/MATHER and PLATT, 
engine vert., 8 cyl., 4 stroke, air start, 500 r.p.m. 
generator 220V “ D. C., compound, Marine type 
built Admiralty pecification 

250kVA. DEUTZ/SIEMENS SCHUCKERT, engine 
290 h.p., vert., 7 cyl., 4 stroke, air start, 500 r.p.m. 
alternator 6300/ 3/50 

Two 135kW. BELLISS and MORCOM/L.D.C., 
engine 225 h.p., vert., 3 cyl., 4 stroke, 375 r.p.m., 
alternator 400/3/50. 

135kW. CROSSLEY/BRUCE PEEBLES, engine 
QVD4, 200 h.p., vert., 4 cyl., 4 stroke, 600 r.p.m, 
alternator 400/3/ 50. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 








FOR SALE 


We have for offer a Mirrlees Diesel Engine driving 
an Allen generator. It is a five-cylinder solid fuel 
injection type, 7% bore by 19in. stroke. Normal 
output : , 300 r.p.m., 200kW ; max. temp. 
output : 330 BHe. 300 r.p.m., 200k W. 


WM. LAWRENCE & CO. LTD., 


COLWICK, NOTTINGHAM. 
E2205 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “‘ Romney” 
Huts, 35ft. wide, and “‘ Blister’’ Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details 
from Dept. 115, J. Thorn and Sons, Ltd., ee 
Road, Bexleyheath, Kent (Tel.: Bexleyheath 30 


AIR COMPRESSORS, Stationary’ or Portable, 
fully automatic or petrol driven. Pneumatic tools 
and spraying equipment. a and end 
—— Hen omac Industries, Ltd - 

ba Be ay don, London, N.W.9. elephone S$ 
Colindale 60: 26 G 
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FOR SALE 


HYDRAULIC PRESSES EX STOCK 


4000-ton Forming Press by John Shaw, table 8ft. by 
4ft., with pumping unit. 

3700-ton Hydraulic Rubber Die Press by John 
Shaw, rubber pad oft. by 4ft., with roller tables, 

unit d on press 





re nearly new. 
3000-ton Downstroke Hydraulic Press, two 2Sin. 
— table 10ft. 6in. by 6ft., admitting 10ft. 6in. 


‘ween columns. 
2650-ton Rubber Flooring or Sheeting Press, steam 
— 18ft. 4in. by 7ft. 4in., with pumping unit. 
ton Downstroke Hydraulic Forging by 
Wagner, bed 8ft. 7in. by 8ft., approximate weight 
250 tons. 
2000-ton Upsetting Press by Loewy, 1000-ton vertical, 
1000-ton horizontal rams. 
1600-ton Extrusion Press by Bridge. 
1200-ton Horizontal Extrusion Press by Loewy 
Engineering, with pumping unit. 
Many smaller Presses. . 
Special Presses built to customers’ individual require- 


ments. 
REED BROTHERS, 
(ENGINEERING), LTD., 

Replant Works, Cuba Street, Millwall, London, 


E.14. 
Tel.: East 4081 (5 lines). E5476 G 





FOR IMMEDIATE SALE AND 
DELIVERY 


One excellent Heavy Duty Horizontal 
Milling and Drilling Machine, by “ Harvey,” 
6in. spindle, height of column 15ft., bed 26ft. 10in. 

by 6ft. 1lin. wide, motorised through gearbox 
440/3/50, a.c. 

One Double Ended Lever Type Punching and Shear- 
ing Machine, by Bennie, jin. capacity, punch 
gap 27in., shear gap 24in., one jib crane 9ft. 6in. 
Re motorised 440/3/ 50, a.c. 

*““Besco’’ Guillotine Shears, capacity 5ft. by 
4 gauge, motorised through vee ropes. 

One ex lent Vertical Intercooling Air Compressor, 
Series 18B, by Alley-MacLellan, 400 cubic feet, 
100 W.P., extended bedplate for direct motor 
drive, h.p. required 80. 

Two first-class Crossley Type “‘BWB3”" type, 3 
a Vertical Enclosed Cold Starting Diesel 
Oil Engines, with — -Parkinson generator, 
25kW, 220/330 volts, 

If of interest, further partietiiies and prices from 


Messrs. 
JOHN H. RIDDEL, LTD., 
Glasgow, C.2. 


62, Robertson Street, 
ESS19 G 


Boring, 





~ enna’ 


ane e7, 
“vee” 


NEW HORIZONTAL BORERS 
viable 28 a shone and Facing Machine, ening 


ing and Facing oa, swivelling 
table 50 by 44, maxisname diameter facing 48in. 
and Facing Machine, swi 
table 64 by 55, maximum diameter facing S554in. 
Early delivery. Demonstration by appointment. 
Write for details. 


DIMCO (GT. BRITAIN) LIMITED, 
415-417, OXFORD STREET, 


W.1. 
Tel.: MA Yfair™1585. 


600 


TURBINE PUMPING SETS 
bg = + me: split-casing Pumps, 2780 
200ft. hd., -plate direct-coupled 

535 . ‘h. p., 40/3/50 SiR motors, 980 r. 

HARLAND horiz. split-casing Pump, 1370 | g.p.m., 
200ft. hd., on bed- ana 120 b.h.p. , 400/3/50 
S/R motor, ee! r. 

Two 2000 g.p.m., 1 thd. » ALLEN CONQUEROR 
horiz. Pumps, direct-coupled L.S.E. 135 h.p., S/C 
motor, 400/3/50, 1460 r.p.m. 


GEORGE COHEN, 


SONS AND CO. LTD. 

WOOD LANE, LONDON, 

.: Shepherds Bush 2070 ; and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


E688 G 





W.12. 


E200 c 





FOR SALE 


18,000 sq. ft. new steel-framed Marston Building, 
00ft. hes by 90ft. wide in two bays, 16ft. high to 
eaves, complete with new s! ing, doors, windows, 
nuts, bolts, &c. Immediate delivery. f 


F. BURRILL & CO., 
18, DUMFRIES PLACE, CARDIFF. 
Tel.: 26100. E5230 


G 





BUILDINGS for sale. Steel 
framed for —, Stores 

Timber. buildings Offices, Canteens. 
Halls, Pavilions, Site Huts, 4 —Details and prines 
from a 37, J. Thorn and Sons, Ltd. Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath our 


INDUSTRIAL 
Buildings 


o 


RHODES HYDROLIC PRESS BRAKE, as 
new, scarcely used. 75-ton, 8ft. by in. M.S. 
se Many ogg Bo fitti +~ tools.—Medical 

pply Association, Ltd. » Park Raval Road, 
Lonine, N.W. 10 (Eigar 4011 E740 a 


FOR SALE 


FOR SALE 


One Paxman Engine, type S.Q.R.L., single cylinder, 
4 stroke, 4#in. bore, Sgin. stroke, 20 b.h.p., 
1500 r.p.m., e¢ No. A.Z.R.G. 236, good 
internal condition. With new spare parts. — 

One Ruston Kadency , type 6.K.H., 6 cylinder 
diesel with electric lighting. type flywheel, mounted 
on bedplate and complete with air starting motor. 
Engine No. 237594, delivered 1947. as not 
been run since makers a and is in new condi- 
tion. With new spare p 

One Dorman Engine, type DW.A., = mm. bore, 

130 mm. stroke, 8 b.h.p., 1000 r Bagine 
: . Delivered 1945. Industrial hee 
gine with cylinder assemblies for air cooled and 

liquid cooled operation. With new spare parts. 

One Hillman Automotive type a with manifolds, 
carburettor, water pump and flywheel, but minus 
fuel pump, distributor, dynamo and starter. 

One Triumph Automotive Ait og = as fitted to No. 
18 cars with . water 
pump, fan and belt, but minus 3 dynamo, re’ 
fuel pump and distributor. Unit No. T.R.D.4.E. 

ive! With new spare parts. 

—. — inspection by arrangement with Mr. 
W.'S. ‘el.: Ellesmere Port 1840, Ext. 
1334), Sinai” Ross: Ltd., Thornton Research 
Centre, Thornton-le-Moors, Nr. Chester. E2339 G 








SELWOOD FOR PLANT 


STORAGE TANKS FOR SALE 


HORIZONTAL CYLINDRICAL 
500 gallon to 12,000 gallon, new and secondhand. 
VERTICAL CYLINDRICAL 
250 gallon TVO to 9008 galion. 
RECTANGULAR ENCLOSED 
100 gallon to 1200 lon, a and secondhand, 
OVAL LORRY MOUNTIN 
200 gallon to 4000 gallon, all - A 
FULL LISTS ON REQUEST 


WILLIAM R. SELWOOD LTD., 
CHANDLER S FORD, 


H 
"Phone: 2275. ES137 G 





- BOILERS 
Three Unused Clarkson Vertical Thimble Tube 
Boilers, 13ft. 3in. rae by 5ft. diam.., oil-fired, 
evaporation, 2500/ lb. per hour, 100 Ib. 
working pressure. 
JOSEPH PUGSLEY AND SONS LTD. 


BRISTOL, 
Tel.: Bristol 56037. E5467 G 





SCREW-CUTTING LATHE for sale, complete 
with new A. ¥ moter, chucks and tools.—’Phone : 
Grangewood 8 E2317 Gc 


June 24, 
FOR SALE 


1955 


HYDRAULIC PRESSES 
TWO DOUBLE ACTION HYDRAULIC prey 


FOR SALE. BRITISH CLEARING Dit 55-384 


Pressure punch 55 tons, blankho! 
both rams 90 tons. Steel frame. 
adjustable, punch up to 8in., blankholder up 
4in. Between uprights 32in. 
ONE DOUBLE ACTION HYDRAULIC ppp 
FORSALE, BRITISH CLEARING DH 80.55, 
Pressure punch 80 tons, blankholder 55, } 
rams 135 tons. Both strokes adjustable, py, 
up to 20in., blankholder up to 10in. Bety, 
uprights 38in. 


der 35 ty 


Each complete with cushioned bed, al] y 


contained hydraulic equipment for motor gq 
400-440/3/50. Photographs of each machine ayaij,s 
and full details from :— 
F. J. EDWARDS LTD., 
359, Euston Road, London, N.W.|. 
EUSt 1, or 
41, Water Street, Birmingham, 3. 
CENtral 7606. 


E5521 





For continuation of Small Advts., page 





IT’S QUICKER TO 
REMEMBER 


WARDS Fy 


might have it, 


ALBION WORKS - SHEFFIELD 








The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTNEY, S.W.15 


“PHONE 
“GRAMS COSSENTINE, PUT 


PUTNEY 7121 


CO. LTD. 


LONDON 





Boh stro 





THOS. W. WARD LTD. 











ini Vented Storage Tanks 


Wherever” there are Bre jie te Herta Hosting heoral? 


lations, Gas Works et, es vovia ec there oa wil fd the ERE SB Nor 


< = NORMOND™ Liquid aod Lana Ci 
44°—8°—13° dia. dials, calibrated 
capacity, to customers’ 

WRITE FOR ILLUSTRATED LEAPLET 


ORMON;, 


LIQUID LEVEL ere el 


rg ey in 
Paradise Road, Richmond, Surrey. 


‘i evalibl in three uc: 





Spin 
Built 
Autc 
Vere 
Over 
Exte 


AM 









































La 
GILLY 


TABLE TYPE 
4 HORIZONTAL 
«4 BORERS 


mF 65 “acing @P 
5521 ¢ ne F 80 ap 
—— yin. 828 
MF 400 facing @P- 
ui. 


Spindle speeds and table feeds in a wide range 
Bullt-in swivelling table 
Automatic facing head 
Vernier scales and fine setting device 
Oversize table and extended cross traverse 
Extended vertical traverse 
Telescopic bed covers 


AMPLE POWER—HIGHESTRPRECISION 


IMMEDIATE DELIVERY 
EX LONDON OR WORKS STOCKS 


AG MACHINE TOOLS LTD. 
UXON ST., LONDON, S.E.11 


Phone: REL 3373 
Grams: Sotoolsag, London, .£.1! 


GOVERNOR 


PICKERING TYPE 
and with Smith’s Patent 
Knock-Off Gear 


SIMPLE, 
EFFICIENT 


Jockey Pulley 
Abandoned Operates 
if Governor Stops 

from any cause. 

















Sole Licensees and Makers 


LLOCK, MACNAB 
and HIGHGATE 


Shettleston, GLASGOW 
Makers tc War Office and Admiralty 


VANE CASTINGS 


+ 
) 
Vv 
© weit | 
A Y] 
Ve") 
























IN 
EXCELLENT 

SNGINEBRING QUALITY 

CLOSE GRAIN 


CAST IRON 


U.T.S. 
17 tons. 






ICTOR MOYLE<C2 
PARK ROAD. HAMPTON WICH 
» a C N N {AMES 
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Send your enquiry to our nearest branch: 


Sheffield: 
Scapa Works, Wadsley Bridge, Sheffield 6. 
Tel.: Sheffield 44291. 


Birmingham: 
Scapa Works, Langley Green, Oldbury, 
Birmingham. Tel.: Broadwell 1611 


Manchester: 
Frederick Road, Pendleton, Salford 6. 
Tel.: Pendleton 2481 


London: 


Scapa House, Park Royal Road, London, N.W.10. 


Tel.: Elgar 5811. 


Also at Newcastle, Bedford, Cardiff, Coventry,"etc.”. 


A METAL IMOUSTRIES 





LIMITED 


| GROUP COMPAN Y¥ 





CbD1/1135 












probably yours, too. 


There’s also the service aspect of Lanarkshire Bolts ‘‘R” 
which has grown up over the years. We keep a 
Black, bright, non-ferrous bolts and nuts and high-tensile bolts, too, by: 


Nothing but bolts and nuts—and we’ve been 
minding our own business quite well for a 
long time now. Time enough to build up a good 
range in Black, Bright, Brass and High Tensile, 
@ range covering most people’s requirements . 


see us about NUTS, too! 


This is our monthly Stock List, 
sent free to buyers to keep them 
up-to-date with the stock 
position. Send us your name 
and address for our mailing list 


BO LTS are our dibes 






















watchful eye on standards of finish and accuracy 
and, recognising the part we play in many an 
important production programme, we do our best 
to keep delivery dates. 


Our he Quay (2 range of High Tensile 











ality (45/55 tons) is worth know- 
e shall be pleased to send details. 









ing about. 











the LANARKSHIRE 


BOLT & RIVET COMPANY LIMITED 










Burnbank - Lanarkshire « Scotiand 
Telephone: Hamilton 1241-4 
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CONVERT INTO CASH! 


OBSOLETE SIZES! REDUNDANT STOCKS! 


EXCESS ROLLINGS! DISCARDED PATTERNS! (B'HAM. LTD.) 


Se ee _Seeee Se SS ALCESTER "ST, BIRMINGHAM 12 
Stocks of Bright Cold Rolled i 


Telephone: MiDland 6246 (6 lines) 


Strips, Steel Sheets, Tin Plate Telegrams: ‘‘ CAPABLE,” BIRMINGHAM 


LONDON DEPOT: Viaduct Works, North Circular 
Strips etc. Road, South Chingford, LONDON, E.4. 


Phone: LARkswood 5221 /2/3. 


MAKE A NOTE OF THE NAME=YOU’LL DO BETTER AT MORLEYS. 
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AT 


HUMBER LTD 


RYTON-ON-DUNSMORE 


* 


—typical of the many 
BULLOWS Water Wash 
Spray Booths installed in 
well-known Industrial 
Plants throughout the 
country. 


COVENTRY 





The results of our long 
experience are at your 
«isposal. Consulting 
us incurs no obligation 





SPRAY PAINTING EQUIPMENT 
AIR COMPRESSORS 


* 





. ALFRED BULLOWS & SONS LTD 


ONG STREET . 


DEPOTS AT:— 


13 SOUTH MOLTON STREET, LONDON, W.1_ - 


55A BRIDGE STREET, MANCHESTER, 3 





WALSALL 


STAFFS 


TEL. MAYFAIR 2313 
+ TEL. BLACKFRIARS 5670 


- TEL. 5401 


70 GILMOUR STREET, GLASGOW, C.5 
61-63 DRURY STREET, DUBLIN 


* TEL. SOUTH 2383 
TEL. DUBLIN 71647 






























140 
AUCTIONEERS & VALUERS 


ESTABLISHED 1807 


FULLER, HORSEY 


SONS ano CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 


LONDON, E.C.3 
ROYAL 4861 


we. 


By order of the MINISTER OF SUP PLY.—Messrs 


FULLER, HORSEY, 


SONS & CASSELL 
have been instructed to 
AUCTION i 
WOOLWIC 
12th JULY, 1535, and following day at 10.30 a.m. 
precisely each 


ENGINEERS’ MACHINE TOOLS, 
INDUSTRIAL EQUIPMENT and 
SURPLUS STORES 


including Gisholt No. 3 TURRET LATHES and 
No. 4 CAPSTAN LATHES; Acme Model eH 
TURRET LATHES; Atlas No. 0/1 CAPSTA 
LA : Herbert No. 9 COMBINATION 
TURRET L ATHE ; Kearns No. 3 and Pearns No. 3 
HORIZONTAL BORING MACHINES ; Adams 
No. 5 GEAR HOBBER and THREAD MILLING 
MACHINE ; Abwood TYPE T.H. VERTICAL 
TOOL and DIE SURFACE GRINDERS ; Scrivener 
No. 2 CENTRELESS GRINDER ; Richmond 36in. 
RADIAL DRILLING MACHINE ; SS. and S.C. 
LATHES HORIZONTAL MILLING MA- 
CHINES ; PLAIN and UNIVERSAL GRINDERS ; 
Polishing Lathes ; Searchlight Projectors ; Mobile 
Air Compressor Units ; Paint Spraying ‘and Tyre 
Inflation Compressor Plants : — and Petrol 
Electric Generating and Charging : 
Petrol Engines ; Electric Motors ; , 2, 
3-5 VOLT and 2-5 VOLT ELECTRIC BULBS ; 
Scrap Batteries ; Scrap Rope, Canvas, Leather and 
Parachutes ; Prismatic Binoculars; 65 


and other effects. 
. 6d. each, admitting two 
View Days (Wednesday, Thursday, Frida 
Monday preceding Sale) and one on Sale Days, 
be had, when ready, of Messrs. FULLER, HORSEY, 
SONS & CASSELL, Industrial Auctioneers, 10, 
Lloyd’s Avenue, London, E.C.3. E5406 


REQUIRED 


WITHIN 50 MILES OF 
NORTH LONDON 


FACTORY 


Of about 20,000 sq. ft. 
FOR 
HEATING AND VENTILATING 
ENGINEERS 


WOULD RENT OR PURCHASE 


Telephone : 





SALE by 








CHAMBERLAIN & Wittows 
23, MOORGATE, LONDON, E.C.2 
METropolitan 8001/8 





rinting.—George  Reveirs, 
Ltd., 10/12, Rosebery Avenue, E.C.1, wil 
SUBMIT ESTIMATES for all DESCRIPTIONS of 
PRINTING. “ Tue Enorneer ”’ has been printed at 
this establishment since its commencement. 








THE ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 


AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 





EDWARD RUSHTON, SON, AND 
KENYON 
(Est. 1855) 

AUCTIONEERS VALUERS AND FIRE LOSS 
ASSESSORS OF ENGINEERING WORKS 
P AND MACHINERY. 

YORK HOUSE 12, YORK STREET 
MAN! 2 
Telephone : Central 1937/8 

Telegrams : 
IMPORTANT PRELIMINARY ANNOUNCE- 
MENT 








re 
THE LYTHAM SHIPBUILDING AND ENGI- 
NEERING CO., LTD. 
(In Liquidation) 
DOCK ROAD, LYTHAM, LANCS. 


F.dward Rushton, Son, and 


KENYON 
will SELL BY AUCTION in lots (unless 
previously —_ by private treaty) on July 26th, oh 
and 28th, at | 
THE BUILDINGS, total floor area about 100,000 


sq. ft 

THE LAND containing about 9 acres. 

ENGINEERING AND SHIPBUILDING AND 
BOILER-MAKING PLANT, cranes and equip- 
ment, stores, office furniture, &c. 

Further particulars will appear in future announce- 
ment by the Auctioneers, 12, York Street, Manchester 
2. Tel. No.: CENtral 1937/8. ES493 3 








| FOR SALE | 





Edwards 


New BESCO Model 48/25 Production Open Ended 
Overcrank Guillotine. Automatic hold-down, 
adjustable gauges, capacity 48in. by jin. mild 
steel, between uprights Slin., ~—— about 75 cwts. 

FERRACUTE Type SG56 Doubl ie Sided, Double 

rank, Geared Press. Round bed type, motorised 


Cc 
400/3/50, —— _—e 100 tons, stroke 64in., 


betweea upr' 

New Geared Corrugated Bending 
Roller. Mounted on cast iron o> plate, three 
rolls set in tripod fashion 38fin. long by Sjin. 
dia. with 12 co: ions at 3in. pi 

DE BERGUE “Dou le Geared Press Brake and 
Multiple Punching Machine. Motorised 400/440/3. 
approx. bending capacity 7ft. by in, approx 

g capacity 10 holes jin. dia. by tin. 
late or equivalent, gap Sin., stroke 24in. 
Folding Machine. Capacity "ais; by 14 gauge, 
‘oldi: achi ity 74in. by gal 

ROBER IN Double Geared Gang Sifting 
Machine. Capacity jin. thi 
housings 24in., table ievided with " adjustable 
gauges, weight about 45 cwts. 

ee of the above are available. 

HINE TOOLS, NEW AND USED. 


Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
O , N.W.1. 
Telephone : EUSton 4681-3771 ; 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMING 
Telephone : Central "1606-7. E209 G 


MOBILE CRANES 


m Ransomes and Rapier Super (slewing) Pet./ 
oie, Mobile Crane, on solids. 
34/5-ton Ransomes and Rapier (slewing) Pet./Elec. 
Mobile Crane, on solids, fitted with jib arranged 
for coal grabbing 
S-ton Morris Versatile Diesel/Elec. Mobile Crane, 
on solids. 
2/3-ton Ransomes and Rapier Standard Pet./Elec. 
Mobile Crane, on solids. 
2-ton Jones “ Super 22°’ 
matics. 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS. 
Tel.: 639081. E5435 G 





Mobile Crane, on pneu- 





AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Specialising 
infthe 
VALUATION & SALE 
nikcniiiintes & ALLIED 


WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Order “J ae Tools, Ltd. 
TTON FACTORY ESTATE, 
RODNEY ROAD, 
PORTSMOUTH, Hants. 


Henry Butcher & Co. 


are eeerened to offer for SALE BY AUCTION, 
Y, RODNEY ROAD, PORTS- 


NESDAY, —- JULY, 1955, 
at ELEV A.M. 
AS A FIRST LOT, ie setae sold by Private 


Treaty), the 
ING LEASEHOLD NEWLY ERECTED 


L 
SINGLE STOREY FACT ORY 


having an popeoninnse ne 
FLOOR SPACE” OF 17,500 SQUARE FEET, 


and occ 
GROUND AREA "oR ABOUT 30,000 SQUARE 
Excellent Suite of Centrally Heated Offices. 
Good Loading Facilities. All Services. 
Held on Lease for Years from Anme. 1953, ata 


round Rent 
COMPLETION 


at the 
MOUTH. ag 
WED 


of £200 
VACANT POSSESSION O 
TO BE FOLLOWED BY THE SALE, IN LO 
IN DETAIL, of the 


MACHINE TOOLS & 
EQUIPMENT 


nae 
“ NEWALL” No. 1 JIG RER AND EQUIP- 


MENT 

S.S. AND S.C, LATHES, 

by _ et * Mondiale" 
ham and Normanton 

“ STIRK ”’ ion - 5ft. 6in. by 5Sft. 3in. PLANER. 

UNIVERSAL — VERTICAL MILLING 


ACHINES. 
“ INVICTA ” Mtyoe 6 M.R. SHAPING 
MACHINES. 

Universal and Surface Grinders. 

PILLAR AND BENCH DRILLING MACHINES. 
Cyanide Hardening Plant, A.E.W. Electric Furnace. 
** Bristol ’’ Twin-Cylinder Air Compressor. 
Surface Tables, be an te, Equipment, Power 


GINEERS age 
OFFICE TPURNITURE 7 EWRITERS AND 


EQUIPME 

“ AUSTIN ”’ 1954 io VAN. 

Combined — iculars of the Property oat Cata- 

logue of the t and Equipment (price 6d. each, 
when ready) may be ob 

Messrs. . Solicitors, 13, High Street, Kingston 

on-Thames, Surrey, ‘and of Messrs. Henry Butcher 

and Co., p Tae. hy Valuers end Surveyors of 


Factories, sent and it, 73, Chancery Lane, 
London, W.C.2 ; Beeignen HOLborn 8411 (8 
lines). E5387 3 


and 








AUCTIONEERS & VALUERS 


H. G. CANTY 
PARTNERS 


VALUATIONS 


OF 
FACTORIES, PLANT 
& MACHINERY FOR 

ALL PURPOSES, 
THROUGHOUT THE 
KINGDOM 


SPECIALISING . IN. RATING 
COMPENSATION 


HIGH HOLBORN, 
W.C.1. 





24/27, 





HOLsorn 4819. 
CHAnczsry 8781. 
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AUCTIONEERS & VALUERs 


Established 1850 


WHEATLEY KI 
PRIOE & CO. 


&. L. JUDSON, F.R.I.C.S., F.A.1. 

&. BEDDARD, A.1.MECH.E., F.A.L.P A. 
M. 8, CHRAVIN, F.A.1, 

G, 8, GIBBS, F.A.L.P.A, 


SURVEYORS, VALUE} 
and AUCTIONEERS 
FACTORIES, PLANT ; 

MACHINERY 


FIRE LOSS ASSESSORS 
2, SOUTH AUDLEY STREET. 


LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 ling 





Established 1877 


LEOPOLD 
FARMER & SON 


conduct 


AUCTION SALES 
OF PLANT, MACHINERY a 
INDUSTRIAL PROPERTIES 

and 


VALUATIONS 


for Public Issue, Stock Exch 
Quotation, Balance Sheet, Prob 
Insurance and other purposes. 
FACTORY INVESTMENTS AND MORTG 
ARRANGED. 4 


46 GRESHAM STREEI 
LONDON, E.C.2 | 


ae tin {8 lines) sun 





By Order of the Deepwell Drilling Co., Ltd.,§ 
to requirements. 


INDUSTRIAL TRADING ESTATE) 
UXBRIDGE, 
MIDDLESEX. 


enry Butcher & Co. 
are instructed to offer for SALE by AUG 
in LOTS, at the PREMISES on 
THURSDAY, 21st JULY, 1955, 
at 11 a.m., the 


WELL-BORING PLANT 
EQUIPMENT 
including : 
“* BOYLES " WATER Ho MOBILE DRIE 


*‘ BOYLES”’ DIRECTIONAL D r 
DRILLING RIG, i 
IDEAL ROTARY DRILLING RIG ; 
TUBULAR DERRICK 
VERTICAL SPINDLE CENTRIFU FUGALS 
BINE PUMPING UNITS, 
ROCK ROLLER and FISH TAIL BITS, 
and = carte? tie a gr BE EVEL : 
’ 33in. M AND SCREBM 
ae. 3 saan Brake oo 
10ft. LENGTHS of lin. T THREADED S: 
*“*GORMAN-RUPP”’ PETROL DRIVEN 
PRIMING PUMPS, __.. 
WALL SCRAPERS 5#in. to 12jiny 
“DOUGLAS” and “ENFIELD ” 
GENERATORS, ! 
4in. to 12in. M.S. TUBING, STEEL WIR 
STATIONARY HAND DRIVEN WING ° 
‘FORD”’ 3-ton LORRY ns LOW WW 


RAILER, 
PORTABLE DRILLING DERRICK 


Catalogues (when ready, price. 6d. each) mi 
obtained of Messrs. Henry Butcher & Co., 98 
eers, Valuers and Surveyors of Factories, 
Equipment, 73, Chancery London, 


Telephone : HOLborn 8411 (8 lines). - 





PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 
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“JA LIVE ROLLER TABLE 
KMPN LIVE BALL BEARINGS 


SELF-ALIGNING BALL BEARINGS 


LUERS 


-UE THE PICTURE SHOWS three sections ofa six-section 


RS 4 live roller table, 60 feet in length. It was designed and made by 
NT gg The Union Steel Corporation (of ‘South Africa) Ltd., Vereeniging, 
"HTransvaal, for conveying steel ingots from the re-heating furnaces to 

the rolling mills. The furnace temperature is 1,150° C. and the 
average size of the ingots, 3jin. square by 24in. long. Our Repre- 

ORS sentatives in South Africa, The Associated Engineers Company (Pty.) 
Ltd., Johannesburg, made the bearing recommendations. On the main 

REETE driving shafts, single row, self-aligning ball bearings are used; whilst 
on the longitudinal countershaft and the live rollers, double row, self- 

6 (tig aligning, grease-lubricated ball bearings are used; these double row 
bearings are all fitted with protective felt seals. The total number of 
bearings for the complete table is 168. 















The Union Steel Corporation is very proud of the installation and is pro- 
) ceeding with three others for which they are naturally choosing HOFF- 
ON MANN SELF-ALIGNING BEARINGS. 


WE ALSO MAY BE ABLE TO HELP YOU 
RS IN THE EARLY STAGES OF DESIGN 
RY and 
RTIES 


— 


g ‘THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 


ble free 














The CENTENAX 


PHOTO PRINTING UNITS 













The Centenax Copiers are non-continuous photo-printers 
designed for use in Drawing Offices where the output of 
prints is comparatively small, and other establishments 
where it is necessary for reproduction work to be done on 
the premises. The Centenax Copiers are designed on the 
unit principle manufactured in two sizes and may be sup- 
plied complete with a stand or as a bench model. Developing 
units for either the Ammonax or the Unax process may also 
be incorporated. The copier itself is a transparent cylinder 
revolving around a battery of blue fluorescent tubes which 
m the light source. The cover is automatically tensioned 
ing efficient contact between the original and the 

a material. A time switch controls exposures. 
ited to write for a comprehensive leaflet giving 


G LTD 


TMINSTER, S.W.I 


aspect Sowest London 
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_ SMITH. 





Bmith Excavators: ‘ie 
p made in 3 sizes, Fer iasm rie mi 
1u ca- : 


#eu. yd. and }cu.yd. 
4 od 


ms 


THOMAS SMITH & SONS (RODLEY) LTD - CRANE & EXCAVATOR WORKS ° RODLEY « LEEDS - ENGLAND 


\ 
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